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NEWS IN BRIEF 


Takeover of 
Safestore 

THE media storage company 
Safestore has been' taken over 
by its main shareholder, Lloyds 
underwriters Pellew, Perry and 
Raymond. The aim of the move 
is to inject development capital 
Into the one-year-old firm to 
cope with the fast expansion of 
this business in the UK and to 
explore overseas markets. 

The two other former main 
shareholders, John Standoff 
and Simon Mounfey, are staying 
with the company. Standoff Is 
handling overseas marketing 
while Mounfey continues as 
marketing director. 

Faster 

SAMPLES of high-speed ver- 
sions of the Intel range of 
peripheral Interface circuits are 
now available for use with the 
8085 microcomputer. All devices 
currently available for the Intel 
8080 have been upgraded, and 
each will carry a ”_5" suffix to 
its type number to denote the 
faster unit. 

DME in Brisbane 

ONE of the first users of the 
Direct Machine Environment on 
ICL’s 2860 mainframe is Bris- 
bane City Council, which 
installed a system in April as a 
stopgap. The Queensland capi- 
tal has put out tenders for a 
replacement, and bidders 
include ICL, IBM, Honeywell, 
Fujitsu and Burroughs. 


Polling 


A POLLING feature now availa- 
ble with the NCR 250 electronic 
sales register enables data 
recorded during the day on the 
register's cassette to be automa- 
tically transmitted at night to a 
remote mainframe. NCR says 
that this can be any of its own 
range of machines or any other 
manyfacturers's computer. 
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Mqjor study into tho future of electronic mail 


THE first comprahuniiv® study Into iha 
potential and the Implications of electronic 
mall lu being carried out by Mackintosh 
Consultants of London. One-third of the work 
will be carried out by another UK consultancy, 
Communication! Studies and Planning. 

The study la being performed for a number 
ol clients headed by the EurodateFoundetlan, 
representing ell the European PTTa. Postal and 
telecommunication uuppllere In the US are also 
atducrlblng to the *400,000 one-year study, 
and Mackintosh Consultants says that It la 


prepared to taka on further clients. 

“We shall be looking In detail at the 
situation In the US, Canada and Western 
Europe, and Japan will also be an area of 
Inquiry," a Mackintosh spokesman told 
Computer Weakly. "Studies have been done 
into aspects of the subject such as word 
processing, but as far aa wa know, nobody has 
covered the full subject." 

Detailed 1 0-year forecasts of markets for all 
forms of electronic mall equipment will be 
compiled. 


Tho relative share likely to go to word 
processing and facsimile systems will be 
forecast; transmission systems and tho 
adequacy of existing networks will be studied, 
and the social implications such as possible 
union resistance and the Impact on the office 
environment will ha examined. . 

Among the companies vitally interestod in 
the results will ba IBM, Xerox and AT&T, 
which are working hard on competitive 
Integrated systems for office automation (CW, 
July 28). 
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European 
medical 
privacy rules 


THE Council of Europe is deve- 
loping a set of "model rules" for 
the protection of privacy in 
medical databases. 

A meeting is to be held next 
month to discuss these draft 
rules, which the council will 
then offer the member countries 
as an example of the type of 
factors that should be consi- 
dered when developing national 
legislation. 

The Council, which represents 
18 Western European countries, 
is already working towards a 
general convention on privacy 
In relation to computer-held 
Information (CW, March 3). 

Speaking at IFIP in Toronto 
Inst week. Dr Frits Honduis, 
head of the Council's public law 
division, explained that it was 
necessary to try to isolate the 
privucy needs for particular 
applications, such as medical 
and police data files, as well as 
more general issues. 

He also said that it was vital to 
have integrated international 
agreements covering the flow of 
data across borders to comple- 
ment any national legislation. 

But he stressed that it would 
be virtually impossible to try to 
create common international 
standards to cover national 
legislation because of differing 
ways of life. 

"One man's privacy In one 
country is another's public 
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information elsewhere," he 
commented. 

In Switzerland, for example, 
there is great sensitivity about 
bank account numbers, whereas 
in a draft Dutch data protection 
bill, account numbers are 
regarded as being in the public - 
domain. 

At the conference session at 
which Dr Honduis spoke, it was 
generally agreed that it would be 
virtually impossible to try to 
develop foolproof legislation to 
guarantee the protection of data 
In computer databases. 

But a number of suggestions 
were put forward for providing 
reasonable safeguards, such as 
the right for an Individual to add 
someming to a file, for instance 
appending a message to a police 
record saying that the crime was 
committed in a political cause. 

One speaker from the 
audience suggested that people 
should be given a legal right to 
lie if the information requested 
was thought to be irrelevant to 
the purposes of that organisa- 
tion. 






SO this la what they mean by 
computer dating . . . Dateline staff 
Roger Simpson and Aliann Rider 
get together over the Tally printer 
linked to the compBny'a Syatime 
3000 computer. The ayateni has 
mada 100,000 datea since It was 
Installed four monthB ago. The 
computer Is affectionately known 


as Herbert — and If that’s not funny 
tha computer manager is called 
Devandra. 

How did ho get thBt name, which 
meana god of bliss? "Well." he 
said, "I was given It by Bagwan 
8hree Rajnoeeh in Poona after 
taking Sanjas with him.” 

Glad wa asked. 


Leyland orders soon 
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• From front page 

been made available for the 
challenge. 

But then the gremlins struck. 
First there was fault in the 
communications cable. Then, 
fatallv, a problem with a disc 
interface. 

The challenge will now take 
place in Seattle in October to 
coincide with a chess tourna- 
ment" organised in association 
with the ACM. 

Amdahl has promised full 
support for that event. “We do 
not like to lose," a company 
spokesman commented. 


LEYLAND Truck and Bus will 
soon place orders for computer 
systems for its new £32 million 
truck assembly plant. Decisions 
on the orders are expected at the 
end of next month. 

Keith Evans, manufacturing 
director of the Heavy Vehicles 
Division, says that the assembly 

Itel-Siemens deal 

AN OEM contract for the Sie- 
mens ND-2 21,000 Ipm laser 
printer has been signed with ltd, 
the US company which specia- 
lises in supplying plug-compati- 
ble alternatives to IBM's equip- 
ment. Development work is 
being done to make the ND-2 
plug-compatible with IBM's 
3800 laser printer, and Itel will 
market the resulting products 
world-wide. 


lines will be controlled from a 
central control room, with com- 
puters directing such functions 
as vehicle build sequence and 
production rate. 

On the shop floor, minicom- 
puters will control the operation 
of assembly equipment, such as 
conveyor belts. There will also 
ba computer-controlled ware- 
housing. 

Leyland has studied the oppo- 
sition, in particular the Scania 
truck plant in Sweden, and the 
Leyland plant will probubly be 
modelled on this. The Scania 
facility currently uses an IBM 
370-148 and a Datasanb D22. 


against 
attack | 

PACKET-SWITCHING wuyfe 
developed to improve 
computer communications fcl 
ns a military safeguard agair^V- 
enemy attack crippling thete 
m union Hons system. 

In a talk at IFIP In Torontoo 
the past, present and fuiumi: 
networks, Paul Baran, ofCafr- 
data Associate^, laid claim (ok : 
title of father of packet-switch- 1 
ing when he recalled memory: 
da he hnd written in thecarlyft 
while he worked for the Riti 
Corp. 

"These memoranda," he said 
"laid out the notion of pacha 
switching in response to a fepd 
the impact of massive enemj 
attack. 

"What was being sought wert 
sonic insights into how to |i- 
about building tough, rotm; 
networks that would not cob 
unstrung when stressed. 

"All the side benefits beyor! 
survivability and extreme relb! 
bilily for distributed network 
built witli pneket switchinj 
such us - very low cost, evohs! 
solely as by-products of the dau 
processing required to be p» 
sent in the basic network deap 

"A network built to suot.i 
physic-ul attacks that desiiy 
half the cninm unications fc 
but permit the residual svstc 
to o] lentil* still in a coherei?- 
effcctive manner, achieve! 
approximately the same perw 
mance as n svstem in a bewp 
world built of communication 
links that can be Inoperative 111 
uhoul half the lime.” 


Briefing 


IBM’s new 
division 

SEMICONDUCTOR develop- 
ment and manufacturing has 
been pulled together under one 
roof by IBM with the formation 
of a General Technology Di- 
vision in Its General Business 
Group. 

U will include the Burlington. 
Vermont, components plant and 
laboratory and the Manassas, 
Virginia, components labora- 
tory. Both were previously part 
of the company’s System Pro- 
ducts Division, and the Manas- 
sas laboratory Is to be relocated 
to Burlington. 

Forecasting 

RELEASE of the Treasury's 
economic model by the Scicon 
bureau fur public use has result- 
ed in the formation of a consor- 
tium from UK industry, com- 
merce and local government, 
rising the model, the indepen- 
dent Tn-.isury Economic Model 
1 lub (Item) will publish quar- 
terly shm l-range forecr.sis uf 
the • i-mnomy. 

Modcomp boss 

SAID to have extensive contacts 
within the US financial com- 
munity, John Lobb has been 
iipjx*d to take over as chairman 
.of Modcomp at the end of 
September when he rerires ns 
chairman and chief executive of 
telecommunications equipment 
manufacturer Northern Tele- 
com. Lobb was made a director 
of Modcomp a few weeks ago. 


£10m aid for industry 

CTA 1 T .IJ ••• .... ... 



STATE aid totalling £10 million, 
brought in under Section 8 of the 
Industry Act 1972 to encourage 
Investment by the UK Instru- 
mentation and automation 
industry, is now awaiting formal 
clearance by the EEC. 

The aid will be administered 
by the Department of Industry’s 
Computers, Systems and Elec- 
tronics Division. It will be used 
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to provide, on a selective basis, 
grants of up to 20 per cent of the 
net eligible costs of equipment, 
plant and machinery, and up to 
15 per cent of new buildings. 

It will be closely co-ordinated 
with the Product and Process 
Development scheme, aimed at 
supporting product develop- 
ments, which was announced in 
July. 



THE System 34, launched wilt » 
flurry of angels tumbling w gj 
the pages of the national JJJ 
lust April, has been receft* 
with thu predicted raptun j 
the marketplace (CW, AprtiJJ 
But ns n result, the nine 
delivery originally quoted 
now slipped to at lea* 1 
months. 
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EEC seeks aid of user groups 
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AS a first step towards giving computer 
users a bigger say in the development of 
the Industry, the EEC Commission is 
inviting all user groups to ensure that 
their names and addresses ere on its files. 

In a letter to Computer Weekly, the 
Commission says, "In preparation for 
future intended consultations with users. 


the Commission of the European Com- 
munities wishes to be better informed 
about the activities of the different 
European users' groups ... As tha 
leading European weakly DP publication 
you are probably in a position to help us 
in updating our list of users' groups." 

The Commission has already made It 


clear that It wants users' views In a call 
for an intsnatlonal user organisation 
which could speak with a unified voice. 

User groups should send details of 
themselves to the Commission of the 
European Communities, DG 
lll/B/ 2, Attention MrGarric. 200, rue do 
la Loi, B-1049 Brussels, Belgium. 


DIY prices continue 
to fall 



Europe's leading meeting devoted exclusively/# T#.;- 
and general, aviation, with an international exhibition^:'- 
airoraft andsfcrvices. ■’ 

Entrench Id free by registration ticket" at 

by 'fright International"-. boreal Hpuad. 


ALTHOUGH more than 20 com- 
Panles were either Invited or 
showed interest in bidding for 

F,?rS n , lraCt 10 P roduce the next 
Eurodala study of future trends 

L European data communica- 

- nStiin have been sub- 

Sk a '!L byP V nternational ' 

wu 8 h ri,H c ,° in Partnership 
GSI h nr p 0f Wesl Germany, 

St 1 i*S* “<* the Econom- 
ic. Batelle-Institute of West 

' te™ a Sus d ArthurD -. L1,tle 

Merger talks 

th^Mnn^r" 8 its 48% share ln 

Corp to Racal Elec- 

• /k ar ier this year for 
i- ^ 0l, t WOmiUion (CW, February 
Digital Data Sy- 

[,Fund-raiiing 

pyt-i se funds for the 

LLj bes and to MbSl? ft Uction faclu - 
feed growth. p nn a.bce continu- 


By Martin Banks 

LOW-COST "personal comput- 
ing" kits suitable for business 
and educational applications 
will soon be available in the UK. 
One of these could be the fully- 
engineered system from the 
Tandy Com. which is selling in 
tile US for $BG0. 

Further signs of falling prices 
Hi i he DIY market are that the 
'.c; ,.:.;..in f.om 

Business Maciiines, scheduled lu 
appear in the UK next year, 
could cost less than £600, the 
price quoted when it was 
announced tCW. May 5), and 
that Perlec has lowered the price 
of Altnir by about 20 per cent. 

The Tandy svstem, the 
TRS-80. is sold in the US 
through the company's Rndio 
Shack retail chain, and demund 
is outstripping supply. In the UK 
and Europe it is planned to have 
the system on sale at selected 
Tandy hi-fi stores by the now 
year. First, however, the initial 
order glut has to be satisfied and 
the system re-engineered to 
meet power requirements on 
this side of the Atlantic. 

The UK price is expected to be 
in the £400 to £450 range. 

The basic TRS-8? configura- 
tion includes a Zilog Z-80 CPU 


with 4K bytes of RAM and 4K 
bytes of ROM, keyboard, VDU 
screen, cassette recorder and 
power supply, together with n 
limited Basic interpreter. 

There is enough space in the 
cabinet to upgrade the internal 
memory to 1GK bytes of RAM 
and I2K bytes of ROM, and the 
system architecture permits 
addressing up lu ii2K bytes of 
memory. 

Initial cassette-stored 
software packages include pro- 
grams for education, home 
economics, accounting and 
mathematics. More software 
will be introduced ns the market 
demands, and packages are 
being developed for music gen- 
eration and business applica- 
tions. The Intter reflects Tandy’s 
confidence thaL the system will 
find a considerable market 
beyond the home-brewed scene. 

More peripherals are also 
planned, including a floppy disc 
drive, a music synthesiser and a 
printer. 

Substantia! order bucklogs 
and lack of suitable UK retail 
outlets are problems facing 
Commodore Business Machines, 

• Turn to page 20 



A computer for ovary business. This TR8-80 system from Radio Shack Is 
being used In a US ironmongery shop to check stock and price data with 
tha aid of a pre-recorded cassette program. When Tandy completea itu 
marketing plans, the TRS-80 could be available off-the-shelf In the UK. 


Programmers 

friend 

Solve your debugging days 
blues with the Texas Instru- 
ment Tl-Programmer calcu- 
lator which converts betwe- i 
on decimal, octal and hex at ' 
tha press ol a button. SAVE 
NEARLY £10 WITH THE COM- 
PUTER WEEKLY SPECIAL! 
OFFER. See Page 13. 

! OTHELLO RUSES | 

iTwo computer staff are In ji 
■] She British finals of the;; 

1 world's fastest growing;; 
[gnme, Othello. And one ot j 
t j them, Hounslow Borough 
■ i programmer Gary Read, 
.isays, “Othello is addictive. 
Everyone in the office has 
i played it." Take advantage 
[ now of the Computer Weekly 
' special Othello olfer and join 
[j Gary and over 30 million 
| others throughout the world 
i who have become hooked 
\\ on Othello. See page 1 9. / 


Amdahl sets up European 
software centre in UK 


Retrial of anti-trust ease 


THE US Court of Appeal In San 
Francisco has ordered a retrial 
of Greyhound Leasing's 1972 
anti-trust complaint against 
IBM. This charged IBM with 
restricting sales of equipment in 


order to monopolise the leasing 
market in which Greyhound 
operated. 


judge also ruled that IBM's 
activity was a competitive 
response to economic factors 
ana that damages Incurred by 
Grevhound were speculative. 

The Appeal Court has 'now 
said that Greyhound . offered 
direct evidence to prove that the 


THE UK has been chosen by 
Amdahl for its European soft- 
ware centre. The IBM-compat- 
ible mainframe manufacturer 
has opened .a permanent office 
in Hounslow, Middlesex, and 
expects to have up to 20 staff 
there. 

This shift of emphasis away 
from Amdahl's original Euro- 
pean office,' In Munich, is 
because the company sees the 
UK as the biggest potential 
market for its processors. 

And as predicted (CW, June 
10) the first UK customer Is the' 
big IBM- and ICL bureau Data- 
soive which is getting & four 
Mbyte 470V/5. The machine will 
be installed at Datasolve's new 
computer centre at Sunbu- 


David Charles. 

Sales will still be handled from 
Munich at first, but by the end of 
the year there will be two 
salesmen based In. the UK. The 


UK office will handle selling in 
the Scandinavian arid Benelux 

countries, while the German 

* 

• Turn to page 20 


The 1972 case, which was held 
in Phoenix, Arizona, was dis- 
missed by Judge Walter Craig on 
the grounds of Irtsuffiqient evi- 
dence to establish a relevant 
market or IBM’s share of it. The 


conduct complained oLdld occur ‘ ry-on-Thames in November, 
and that this was sunicient to At present Amdahl's software 
■establish a prima facie case. support an^ marketing are 
IBM’b activities in the leasing handled from Miinich, but the 
market are also part of the US UK will become the tofuyairfe 
Justice Department’s anti-trust centre within a -couple"' of 
suit against IBM. months, says company secretary ; 





Distributed sysleima arp rip longdr a concept' tor tonriorrow ' ■ 
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Go to Glib 


Sweet and uour— that will be the 
o» : Tom Qllb'u regular 
fortnightly column tn Computer 
Weekly, oe.he ahenuEU. 


now security risks which dlttrl- . ■! Afll 
. b uled processing raises. . ' 
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Dijkstra articulates 
the voice of reaction 


PROFESSOR Edsger Dijkstra is 
one of the most respected names 
in the development of program- 
ming methodology and, usually, 
an enlightened voice in trying to 
guide programming out of its oh 
so long dark ages. 

Yet at IFIP in Toronto earlier 
tills month (CW, August 18), 
Professor Dijkstra became the 
spokesman of reaction; a rally- 
ing point for those software 
people and DPMs who feel 
threatened by the new 
revolutionaries — the so-called 
amateurs who are challenging 
the old computer world riding 
the crest of the microprocessor 
wave. 

Professor Dijkstra broke the 
academic calm of an IFIP ses- 
sion looking at the future of the 
micro by saying that the micro 
represented a great leap back- 
wards of 25 years in the deve- 
lopment of programming stan- 
dards. 

He said that he was appalled 
at the standards of program- 
ming he found in the hobbyist 
magazines. He said that micros 
could not be properly tested and 
could create chaos. He said that 
micros represented the latest 
step in turning money into “the 
currency of thought.” Just 
because micros were cheap, he 
claimed, they were regarded as 
being great. 

And many in the packed 
auditorium greeted his speech 
with the fervour of a revivalist 
meeting. “Right on” they 
seemed to be Inwardly crying 
with each new Dijkstra rhetori- 
cal blow. 

And In the discussions that 
followed in the bars and res- 
taurants of the conference 
hotels, it became clear that 
Professor Dijkstra had touched 
on a raw nerve. -And that those 
who supported him seemed to 
do out of the fear of a threat to 
their current jobs and status 
rather than out of a genuinely 
perceptive view of the future. 

There can be no denying that 
micros are already changing 
most of our computer assump- 
tions and values. In particular, 
they are bringing computer 
power into the hands of a whole 
new range of users, as with the 
£350 systems now available 
through the worldwide Radio 
Shack chain of shops (see front 
page). 

Their full impact is still 
unpredictable and, like the 
mainframe and mini, they are, 
initially, at least, likely to create 
as many problems as they solve. 

But to respond to the exciting 
challenge offered by micros in 
the blinkered and reactionary 
way that Professor Dijkstra did 
can only be justified as a last 
ditch attempt at self-preserva- 
tion for a species jhat feels 
threatened with extinction — . 
the traditional DP profession. 

In terms of standardisation 
and programming methodology, 
microscan hardly be worse than 
the mainframe and mini worlds, 
with their proliferation of 


“standards" and poor program- 
ming traditions. 

If anything, micros are more 
likely to promote standardisa- 
tion, and one frequently voiced 
criticism of the micro is that it is 
forcing a standardisation on 
Basic as the high level language, 
when many people do not think 
it is the best language to stan- 
dardise on. 

it seems that the real motiva- 
tion behind those supporting 
Professor Dijkstra’s extremist 
views is twofold. Firstly, pro- 
grammers fear that their very 
jobs could be threatened by' a 
combination of firmware and 
enthusiastic amateur hobbyist 
programmers. And then DP 
managers fear that their budgets 
and their power bases are about 
to be undermined by user 
departments going their own 
way. 

As Paul Baran, one of the 
.founders of packet switching, 
claimed at IFIP, standard of 
hobbyist programming is often 
better than that in a commercial- 
environment. 

At the NCC in Dallas (CW, 
June 23), there were numerous 
examples Qf good amateur pro- 
gramming in the special person- 
al computing exhibition. The 
winner of a competition at that 
exhibition had written his own 
operating system for a message 
switching system, with his own 
compiler and support systems 
software. 

He did that in a couple of years 
in his spare time. And when 
asked why he had succeeded 
where many large companies 
had failed with far greater 
resources, he said that, firstly he 
did It for enjoyment not just as a 
job; and secondly, because he 
was not aware of many of the 
so-called problems, he never 
encountered them. 

The DPMs fear of micros is 
that many users, frustrated by 
the DP department's bottle- 
necks and jargon-barbed-wlre 
defence mechanisms, will turn 
to doing their own things. 


The first sign of this has been 
the move to distributed process- 
ing. The next step could be the 
user department deciding to 
build their own system. 

At the first do-it-yourself 
computer conference. organised 
by Online earlier this year, there 
were a surprising number of 
businessmen in the audience 
who wanted to discover whether 
there will be a new alternative to 
the mainframe, mini and small 
business system which can be 
genuinely constructed to satisfy 
a specific business need. 

The fears of both the pro- 
gramming and DPM professions 
are genuine ones and should be 
openly debated. But not under 
tile guise of a spurious attack on 
microprocessors. 

These fears should be faced 
and overcome. They should be 
seen as a challenge, not a threat; 
an opportunity, not a barrier. 

For the DPM, the advent of 
distributed processing and the 


micro should bu seen us an 
opportunity for the DPM to 
breuk oul of the struit-jucket of 
the DP department and the 
machine-minding role into n 
fuller and more important posi- 
tion ns the controller of infor- 
mation resources. 

For, ns sure as x is x. distri- 
buted processing und micros will 
lend to confusion unless there is 
some form of central co-ordina- 
tion. 

And for the programmer, tin.* 
micro should open up a whole 
new range of applications to 
program. 

Short of an economic 
catastrophe, there is no way 
now to stop the march of the 
micro. Surely it is best to learn to 
live, survive and prosper in the 
company of our new little 
triend. And not to cry oul in 
frustration and rage against the 
inevitable giving way of an old 
style of life to 'something new, 
unpredictable and challenging. 


HAVING a go at the Post Office 
is something of a national 
pastime. To the DP industry, 
however, it is no Joke. It 
represents a stumbling block of 
considerable proportions. Any- 
one surmounting this particular 
block no doubt graduated at an 
outward bound course. 

The recent Carter Committee 
proposals for the Post Office 
have, not surprisingly, triggered 
a healthy response from the 
computer industry. 

The Post Office reply to the 
report, rather sadly, ends on the 
note that little more than a 
passing nod was given to the 
very considerable achievements 
of the organisation. Any nodd- 
ing noted in the DP installation, 
would be from sheer frustration: 


NCC in £2.5m 
EEC project 



DATABASES, programming 
techniques and privacy and 
security have been singled Out 
by the European Communities 
Council as areas for special 
studyin a £2.5 million project. 

The studies will be done by the 
UK’s National Computing 
Centre In collaboration with Us 
counterpart organisations in 
Germany, France and Italy, 
namely Gesellschaft fttr Mathe- 
matik and Datenverarbeltung, 
Institut de Recherche d'lnfor- 
matique et d’Automatique and 
ConBiglio Nazionale della Rlcer- 
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The EEC is paying half the 
£2.5 million, the money coming 
from the £43 million earmarked 
for its four year computing plan 
(CW, October 28, 1976). The rest 
of the money will be provided by 
the national governments of the 
.-four organisations doing the 
work. 

The UK government's contri- 
bution will be part of the £1.7 
million already awarded to the 
NCC by the Department of 
Industry’s Computers, Systems 
and Electronics Requirements 
Board (CW, March 17). 

The database project will last 
about two years and will look at 
user requirements, develop 
guidelines for database selec- 
tion, implementation and opera- 
tion 1 and make recommenda- 
tions on standards and portabil- 
ity- 

The programming techniques 
protect is a short, pipe-month 
initial study! which will find 
areas of particular importance 
to users and suggest topics for 
further study. 

-The work 'on' privacy, and 
security will look at the possibi- 
lity. of harmonising different 
countries' legislation , and will 
examine' codes of practice arid 

• tat* >4 4* lasts ... J ’-I ■ . \ \ 
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such as. being informed that 
2400 bps is good enough for the 
industry's present needs. Cer- 
tainly the user can implement a 
4800 bps, provided the datacum 
system has been authorised by 
the Post Office. Unfortunately, 
this is not possible at present. 
The Post Office has no equal in 
the Catch 22 application. 

Pretty obviously, the Carter 
Committee were more at home 
with the postal side of the Post 
Office operations. They com- 
mented that few, If any, coun- 
tries have a postal service better 
than our own. This observation 
alone tends to throw doubt on 
the quality of their other 
findings. 

Few DPMS would have any 
reservations about the PO. Fur 
from bestowing n friendly pat on 
the back, they would be more In 
the mood to Insert the DP boot. 
Any organisation, state or 
private, which operated in such 
a remote mode from its custo- 
mers deserves Its quota of 
hostility to the full. But much to 
the surprise of computer mana- 
gement, industry comment has 
been decidedly restrained. 

The CSA were more at pains 
to establish the fact that most of 
the Carter proposals were their 
ideas. The recent Hedsor Park 
weekend conference came to the 
conclusion that, with or without 
splitting, the PO had a key role 
in the future development of 
communication information 
technology. This realistic but 
fairly harmless view was chal- 
lenged by Professor lann Barron 
who stated that the PO could 
make or break the future deve- 
lopment of communications 
technology. 

Characteristically, of all com- 
puter organisations, the BCS 
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More to market 
Teletext decoders 
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Computing pioneer Sir 
Frederic Williams dies, 66 


THREE manufacturers, GEC, 
Milliard and General Instru- 
ment, will shortly follow Texas 
Instruments into the market 
with Teletext decoders. GEC is 
also working on a new flat 
display screen which could 
prove an attractive alternative 
to Ihe domestic television set for 
receiving Viewdata. 

Teletext is the generic name 
given to the BBC Ceefax and 
[BA Oracle services which add 
textual information to unused 
blanking lines in the television 
picture display. Viewdata is the 
experimental Post Office service 
which links the television set via 
the domestic telephone to a 
remote computer database. 

Texas Instruments 

announced Its TIfax decoder two 
years ago (CW, May 15, 1975), 
and last year Pye Labgear an- 
nounced an aerial socket adap- 
tor based on the TIfax decoder 
(CW. May 20, 1976). 


The GEC decoder is likely to 
be available in sample quantities 
in November, and market forces 
will later determine its pricing. 
The device will be available both 
for Teletext alone and for Tele- 
text and Viewdata, and it will be 
drivable by a number of bus lines 
which means that it could also 
be driven by a microprocessor. 

This would enable it to be used 
for TV games and data record- 
ing, and also enable TV sets to be 
converted to low-cost simple 
VDUs. The power consumption 
should also be lower than that of 
the TI Tifax decoder. 

The new flat screen that GEC 
is working on uses DC electro- 
luminescence. The dimensions 
are 9in by 5in by 3in deep, and 
GEC believes it will be particu- 
larly suitable for business users 
of Viewdata who neither need 
nor want TV sets in their offices. 

All the decoding circuitry 


Networks study unlikely 
to affect P0 plant 


ALTHOUGH the National Com- 
mittee on Computer Networks Is 
halfway through a two-year 
study into what users want in 
the way of public data network 
facilities, it is unlikely to have 
much impact on the Post Of- 
fice's plans for a successor to the 
Experimental Packet-Switched 
Service, EPSS. 

The Post Office is hoping to 
make a decision on a public 
packet -switched network by the 
end of the year. It has said that if 
it decides to go ahead with such 
a network, the international 
standard X25 interface will be 
used (CW. July 21). . 

A spokesman for the NCCN 
told Computer Weekly that an 
interim report on what has been 
achieved so far would be pre- 
sented to Industry Secretary 


Eric Varley before the end of 
September. 

“Our concern, is not so much 
with the immediate future as 
with the requirements for data 
facilities to the end of the 
century,” he said. 

Studies are being conducted 
into European networks, nota- 
bly Transpac in France, where 
tariffs will be distance-indepen- 
dent. 

"The approach of the Post 
Office in market research is 
necessarily to determine 
whether any proposed service 
will be commercially viable. We 
on the other hand will be trying 
to find out what developments 
might be desirable from 
standpoints other than pure 
economics,” said the NCCN 
spokesman. 


Council independence 
costs an extra £6,500 

£? r * ts ^dependence by the Kingston and J 
Ep ??™ and EweM Bor ' boroughs would have 
uugn Council in north Surrey to £6,500 a year cheaper, 
order an 1CL 2903 to handle its The 2903 will cost £52 
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could be incorporated in the 
panel, but two panels would be 
required to display a full View- 
data page, the limiting factor 
being the size of conducting 
glass substrate panels presently 
available. 

The panels are also likely to be 
used as small peripheral displays 
for computers, and the techno- 
logy could eventually lead to a 
flat alternative to the CRT for 
television sets. 

The characters are displayed 
in yellow which GEC believes is 
less aggravating than the red of 
plasma displays. The panels 
should be cost-competitive with 
both plasma displays and CRTs. 

Mullard’s decoder will be 
similar to Texas Instruments, 
but will Include background < 
colour. It will be a basic five chip 
plus memory Teletext decoder, 
and additional circuitry for 
Viewdata will be introduced 
later. 

Initially it will be offered as 
an assembled module, but some 
of the chips, notably the char- 
acter generator, may be offered 
separately in the future. 


ONE of the world's computing 
plonaara. Sir Frederic Williams, 
has died, agad 65. 

Sir -Frederic Invented a cath- 
ode ray tube storage device 
called the Williams Tube and led 
the team at Manchester Univer- 
sity which developed what was 
claimed to be the flrat atored- 
progrem digital computer, and 
whoso work established the 
university as the home of UK 
computing. 

During the war he played a big 
part in developing radar, and hla 
work gave him the idea for the 
Williams Tube. About 20 were 
installed in universities and 
government research establish- 
ments. 


In 1948 Sir Frederic was 
appointed professor of electro- 
technics at tha university. People 
who worked with him at tha time 
say he transformed the under- 
graduate course and enlivened 
research. His own research led to 
’’some beautiful and Ingenious 
machines” Including e car trans- 
mission system which did not 
need a gearbox. 

8ir Frederic was awarded 
honorary doctorates by Durham, 
8usaex end Wales universities, 
and was elected a Fellow of the 
Royal Society. He won the Royal 
Society of Arts' flrat Benjamin 
Franklin medal. 

He received hla knighthood In 
the Birthday Honours last year. 


‘Over 2,000 orders lor 3033’ 


ORDERS for IBM’s 3033 proces- 
sor totalled between 2,800 and 
3,000 in the first two weeks, and 
even after weeding out spurious 
orders the company still has as 
many as 2,100 according to user 
surveys from a merchant bank- 
ing firm, Kuhn Loeb and Com- 
pany. 

It says IBM will have trouble 
meeting this demand as it will 
not be able to step up production 
before next year. As a result 
some users may stay with a 


370/168 or go to Amdahl or Itel. 

Kuhn Loeb believes that IBM 
will deliver twenty-five 3033s a 
month starting next March. It 
expects the company to deliver 
between 600 and 650 machines 
in 1979 and about 720 in 1980. It 
says almost all users are disap- 
pointed with the delivery dates 
they have been given, including 
big customers like Ford and. 
Exxon, which will not get their 
3033s before September next 
year. 


Delays hit 
RAF pay 
centre 

BECAUSE of delays caused by 
having to replace its 2970 with a 
2980 in the middle of software 
development, the RAF pay and 
records centre at Innesworth, 
‘near Gloucester, will have to 
continue running its DP work- 
load oh its Univac 1106 until 
1879 instead of early next year as 
originally planned. 

The 2970, which was ordered 
in 1974 (CW, December 12, 
1974), is being replaced by a 2980 
because It is not powerful 
enough to handle all the work at 
Innesworth (CW, April 7). It is 
being upgraded to a 2960 by 
replacing its OCP, SAC and 
SMAC in the field and the new 
configuration should be opera- 
donaf in a few weeks. The 
operating system will then be 
changed from VME/B version 
5X10 to version 5X23. 

However, all these upheavals 
have delayed applications soft- 
ware development and the 
Univac 1106, which is owned by 
the RAF, looks like handling 
most of the work at Innesworth 
for about another two years. 


This terminal 
isn’t the end 
of the line 


by the Kingston and Sutton 
boroughs would have been 
£6,500 a year cheaper. 

The 2003 will cost £52,980 a 
year, whereas the 370 link would 
cost £46,500. The council’s fin- 
ance committee recommend the 
370 link, but a meeting of the full 
council voted 18 to 16 in favour 
of an in-house machine. 

One council representative 
said, “There was no technical 
reason for rejecting the 370 link. 
It was purely an emotional 
decision. 

A similar choice faced Nun- 
eaton Borough Council, which 
also voted for an In-house 
machine instead of a link to the 
370/145 run by Warwickshire 
County Council, although In this 
case the link would have cost 
more than an in-house replace- 
ment for the existing ICL 1901 . A 
2003 is a prime contender for this 
contract, too. 

A different kind of opposition 
was voiced here by Labour 
councillor Terry Short, who said 
the council should ease tne high 
local unemployment by replac- 
ing the computer by 40 clerical 
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Currently this is the CMC > t hanks tp CMC $ mar ket- ; ; 
‘MK IV' key-to-disk terminal but . leading Product Development 
in 1984 (yes; It's only 9even years Team at Hemel Hempstead; Herts, 
'away I) ‘a MK VI or MK V(l will be users can novy have data_ r . . 
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Picture-faking 
plot exposed 


THE above is not, as one might 
suppose, an alphameric 
attempt to elucidate the mys- 
tery of the Mona Lisa smile, 
which has engaged the atten- 
tions of art historians and 
Irreverent cartoonists since 
Leonardo's time. 

The Renaissance artist, who 
has been credited with 
envisaging or designing almost 
every technological break- 
‘ through from the autogyro and 
the Bubmersible to the calcu- 
lating machine and the 
inter-continental ballistic mis- 
sile, would undoubtedly have 
approved this use of a graphics 
plotter driven by Exeter Uni- 
versity's ICL 472, located in the 
computer unit of the maths 
department. He might have 
gone further, given a similar 
system, and produced two . 
further versions of La Giocon- 
da, one undeniably pleased 
with life, the other perhaps 
more doom-laden. 

The' perpetrator of this par- 
ticular pastiche was a pro- 
grammer in the Exeter unit, Dr 
fan Campbell,- ty-ho specialises 
(a wrestling with 'the more 
intractable problems of gra- 
phic output As light relief, he 
produces alphameric Andy 
Capps and delectable pin-ups. 

I have a feeling that this 



sophisllcated variant of paint- 
ing by numbers is practised In 
more computer departments 
than the DPMA ever dreamed 
of; It is also, of course, resorted 
to as a serious medium by 
contemporary artists, as the 
work of the Computer Arts- 
Society will testify. 

I would welcome suitable 
samples of the imaginative use 
of computer graphics, with 
relevant background 
information (models used, and 
so on), and hope, quality of 

R rint-out permitting, to pub- 
sh one or two of the more 
intriguing works later. But 
please bear In mind the 
extended law of copyright,' 
which now covers "reproduc- 
tion by any mechanical or 
electronic means" of protected 
material. 

The Computer Arts Society, 
by the way, publishes a bulletin 
Called PAGE, eight times a 
year and free to members 
(membership is £2 a year, £1 for 
students). The aim of the 
society is to' encourage the 
creative use of computers In 
the arts and to exchange 
information in this Held. Se- 
cretary is John Lansdown, 
50/51 Russell Square, London 
WCIB4JX. 
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After Carter... now 
we need another 
report -urgently 
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AT a total coat of £98,850, the two authorities, one for posts 
Post Office Review Committee and one for telecommunica- 
under Charles Carter has done a tlons, has received widespread 
very good management consul- publicity. In fact, the Post Office 
tancy Job. Whether the profes- is already organised Into sepa- 
sionais In that business would rate businesses with Indepen- 
approve of amateurs being used dent management and account - 
for that purpose is another Ing. The only point where they 
matter. come together Is the Control 

The Carter report* published Board. The report makes the 
in July, is the result or nearly a point that the structure “could 
year’s work in which the Carter be a loose federation of autono- 
Committee took evidence from mous businesses sharing some 
215 organisations and indivi- common services for con- 
duals, including the BCS, CSA, venience . . . but this is not 
DPMA, IBM, ICL and NCC. what happens. 

It is a comprehensive review “The structure lends Itself 
of the activities of the Post all too easily to a style of 
Office, ranging from the inven- management which is strong- 
tion of automatic switching iy centralised. We have 

equipment by Strowger, a received ample evidence of 

Kansas City undertaker — “It is the great range of decisions 
alleged that he found the i — 
operators were diverting his 
calls to other undertakers, thus 
losing him business, and he 
wished, to devise a switching 
system' which could not be so 
misused" — to the scandal of 
the Post Office pension fund — 

"a subject where truth is very, 
much stranger than fiction" — 
and which, according to some 
accounting principles, adds Kp 
to the cost or a letter. 

Within this review, there is 
very little discussion about the 
future of telecommunications or 
its convergence with comput- 
ing, although these develop- 
ments are explicitly recognised. 

"U is doubtful whether the 
public at large has any Idea of 
the revolution in communica- 
tions which will result from 
developments in progress. Mi- 
croelectronics and mlcroproces- l,- , 

sors are adding a new dimension which go to the Central Board 
to the telephone and to the and of the powerful control 

transmission and handling of exercised by its chairman. This 

data." Tiie implications of this style is not one which can be 
revolution are nowhere explored recommended for continued 
by the report. application; it depends too much 

One reason for this is the on the rare' qualities of a 

relaxed view that is taken of the particular man." Hence the split 

development of the technology, to ensure delegation. 

'.‘We do not believe that the The report takes a (relatively) 
widespread adoption of new optimistic view about the future 
methods of message transmls- of foot mail. "It is very difficult 
slon which use both postal and indeed to predict the rate of 
telecommunication facilities is displacement of the mails by 
likely within a period that other technology, but it will 
should affect present thoughts probably be slower than the 
about organisation." enthusiasts for that technology 

The other reason lies in the predict. Our Judgement is, 
careful wording of the terms of therefore, that though there 
reference: "To examine the may well be grave problems 20 
performance and main functions years ahead, It Is too soon to 
of the Post Office ... To assess accept the decline of the posts as 
the policies, prospects and social inevitable." 

significance of the Postal Busl- The consequences of a more 
ness" — BUT not to carry out pessimistic view are Implicit in 
the same assessment for tele- the report, which argues that 
communications. ". . . To mail co9ts are largely fixed and 
consider whether the Post Office Independent of volume. Any 
Acl of I9Q9 places undue switch to electronic mail would, 
restrictions ion the activities of therefore, cause the economics 
the Post Office 1 — BUT not to of the foot system-to deteriorate 
consider whether the Act gives . rapidly. Whether the report 
the Post Office undue monopoly would have made a different 



Which go to the Central Board 
and of the powerful control 
exercised by its chairman. This 
style is not one which can be 
recommended for continued 
application; it depends too much 
on the rare' qualities of a 
particular man." Hence the split 
to ensure delegation. 

The report takes a (relatively) 
optimistic view about the future 
of foot mail. "It is very difficult 
indeed to predict the rate of 
displacement of the mails by 
other technology, but it will 
probably be slower than the 
enthusiasts for that technology 
predict. Our Judgement Is, 
therefore, that though there 
may well be grave problems 20 
years ahead, it is too soon to 
accept the decline of the posts as 
inevitable." 

The consequences of a more 
pessimistic view are Implicit in 
the report, which argues that - 
mail costs are largely fixed and 
Independent of volume. Any 
switch to electronic mail would, 
therefore, cause the economics 
of the foot system-to deteriorate 
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the Post Office undue monopoly 
powers. 

The Post Office is a large and 
complex organisation, respons- 
ible for 2.8% of the gross 
domestic product, and for 4.5% 
.of the total fixed investment. 
Apart from central government, 
it is the largest single employer 
In the country, with 410,000 
employees. Thus, while much of 
the report has general relevance, 
only a small part is concerned 
with computing and its implica- 
tions. Indeed, the subject of data 
communications is not men- 
tioned at all, except in a passing 
reference to the Carterphone 
decision in the US. 

There qfd three main areas 
■where the Carter Committee 
recommendations impinge 
directly oji: computing— the 
restructuring of the Post Office, 
• the development of System X, 
and future services. , : . 


its development were too high . . 

. the unmistakable consequence 
is that the Post Office und the 
British telecom mu mentions 
industry have no operationally 
proven SPC system available 
either for use at home, or for 
export, while their main compe- 
titors abroad have this desir- 
able product available and are 
five or six years ahead of them . . 
System is clearly h 'make or 
break’ project for the United 
Kingdom. The time scale is 
critical. Overruns in time or cost 
could be serious . . . This project 
is falling behind schedule, 
retarded by a complex apparatus 
of committees and discussions . . 
Serious waste and grave harm 
to the national economy could 
result . . . There is a further 

Consultant lann Barron 
describes Charles Carter's 
Post Office Review Com- 
mittee report as "a vary 
good management consul- 
tancy Job ... an excellent 
document In moat of the 
areas it covers." 

But he points out that 
tho report does not consi- 
der the policies, prospects, 
and social impact of an 
innovative telecommuni- 
cations authority. Thia, 
says Barron, is a subject of 
the greatest importance, 
and the Secretary of State 
for Industry should com- 
mission a further report to 
repair the omission — 
urgently. 

worry for the manufacturers, 
namely that the timescale for 
the introduction of System X is 
not particularly criticnl for thu 
Post Office; indeed the Post 
Office has yet to make nny firm 
commitment at all to Its even- 
tual purchase." 

The failure by the Post Office; 
to recognise the significance of 
SPC has already jeopardised the 
position of the UK telecommu- 
nications 'industry and will 
threaten the position of the 
electronics and computing 
Industries. The possibility that 
System X may be delayed, either 
accidentally or deliberately by 
the Post Office, must be a matter 
for the gravest concern, not just 
because of its implications to the 
industry, but because the avail- 
ability of an effective modern 
communications system is be- 
coming an increasingly impor- 
tant factor In our economic 
wellbeing. 

Although the report recogni- 
ses that the changing technolo- 


recommendatlon on organisa- 
tion if It had taken a different 
view of the future, is difficult to 
assess. 

The argument about- the 
organisation of the Post Office Is 
unfortunate, in that it distracts 
attention from the Important 

f >roblem. That is to achieve an 
nnovative telecommunications 
organisation with dynamic top 
management. Whether splitting 
the Post Office In two will do this 
remains to be proven. 

System X is the Post Office’s 
stored program control (SPC) 
exchange technology, due to be 
Introduced in the 1980’s. Its 
story demonstrates exactly why 
, the Post Office needs to be an 
Integral part of any policy 
.towards- information technolo- 
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the development of System X, ' The Post Office rejected the 
and future services. ■ . .. . concept of.SPC inthe late 1960s 

%**■ the “because 1 the estimated cost and 
Ppst.Offipe should be sp!i( ipto the risk of delay associated with 


gy may have an Impact on the 
future of the Post Office and the 
services it provides, it makes no 
attempt to come to grips with 
the subject, nor does it make any 
significant recommendations. 
The problems of tariffing, 
value added services and foreign 
attachments are recognised, but 
not explored iri depth. 

On tariffing, the report says 
“it is very important Ir business 
users are to plan ahead intelli- 
gently, that the tariff structure 
of the Post Office remains 
reasonably stable,- reflecting 
only changes In the cost of 
services." L . 

On' value added services: "The 
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question will arise as m N 

should be allowed to m.'' . 

them in the United W.v lc 
We do not believe this to ki! ? 

issqe which admits ofafe-- i 

answer." , ' 

On foreign attachment* V ■ " 

are not convinced that y ' { 

balance of advantage to ; 1 

community favours the or 
nuation of the existing ba£ ' 

ries to the monopoly ii t s 

United Kingdom. Howeve.i \ 

do not feel able to define m- 
boundary without a mm:' 
tailed study of the effect r. “ 

such a change would bin: ( 

subscribers and on the senh 
The report recognlsafc j 

"these issues are of 1,7 
long-term Importance thu ft 
developing situation shcmUk 
kept under review". For t 
purpose it is proposed tin 
Secretary of State's Com 
should be set up to revin: 
long-term communiciti:- 
strategy on a continuing bii 
The report says: "We un- 
aware that advisory coundhr 
regarded with a certain cynla 
as the invention of those i! 
wish to dress the shop witi 
without conceding an y i 
influence on the coursed: 
business. We do not see 
Council in that light", i 
however, difficult to see It to 
other light, and this Mis- 
doubt, the weakest aspect or 
whole report. 

In most of the areas Itcoi- 
thu Carter report is anew 
document. What it does 
to consider the policies, p 
poets and social Impact o-- 
innovative telecommum«c 
authority. This Is the subject 
greatest importance, aw ■ 
Secretary of Stale for W* 
should commission a rur. 
report to repair the omi«i- 
urgently. 
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top 16,000 | 

THE sale of books is one of the 
fastest growing ac^Utesof the ( 

National Computing Centre. 
Figures just released snow that 
li^the last year over 16,000 have 
K sold Pubiicarions sales 
accounted for £92.000 of the ^ 
NCC’s income last year. - 
An Illustrated colour cata- ( 
logue of over 80 current titles is ( 
now available from the NCC m 
Oxford Road, Manchester Ml 
7ED. 

A DATASAAB D15 system has 
been bought by Dimex, a 
solvents and special coatings 
firm of Solihull. Warks. The 
system, valued at £30,000, in- 
cludes two VDUs. a serial page 
printer, 5 Mbytes of disc storage 
and a 100 Ipm printer. 

OVER the next three years. 
Control Data projects an annual 
growth rate of 15 per cent in its 
$150 million OEM business and 
U per cent In Us $75 million 
peripheral systems business, 
including IBM plug-compatible 
products, CDC marketing and 
planning vice-president Gordon 
Brown testified In the US 
government's anti-trust case 
against IBM. 

A COMPUTER system based on 
Cambridge Computer Services' 
1903 A has been designed for 
Reavell, Ipswich, a Compair 
Group company. About 20,000 
individunritems will be stored 
on the system for Reavell, which 
produces compressors and com- 
pressor parts. 

A CONTRACT to service Dlgico 
16V minicomputers in West 
Germany has been awarded to 
Systems Maintenance and Ser- 
vice of Sunbury-on-Thames. 
The work will be done on behalf 
of Digico's West German agent, 
LOS GmbH of Mannheim, and 
involves maintenance of more 
than 12 systems. 

FEATURING four interchange- 
able type founts and offering 
editing features as part of the 
standard equipment, the Quad- 
ritek 1200 computerised photo- 
typesetting system, manufac- 
lured in the US by Itek Graphic 
Products of Rochester, NY, and 
costing £8,500 will be available 
in the UK from September. 


A LARGE order received by 
Telecomputing, of Oxford, for a 
turnkey system based on its TPS 
teleprocessing monitor, has set a 
landmark for the company, with 
the acquisition of its 50th TPS 
user. 

The contract, worth almost 
£200,000. comes from W, Heffer 
and Sons. International book- 
sellers, of Cambridge. 

The company plans to Install 
an ICL 2903 with three attached 
7502 terminals carrying a total 
of 12 visual display stations. A 
further 7502 with four VDUs will 
be used for offline data entry. 

The processor will also carry 
32 K words of memory and two 
EDS 00 disc units. The main 


Breakaway 
by Texas 
users 

USERS of the Texas Instru- 
ments 990 minicomputer have 
broken away from the main 
Texas users' association and 
formed their own group. They 
will hold their first big meeting 
at Aston University In Bir- 
mingham on September 20 and 
21. 1 

Short informal talks will be 
given on Mascot, the Algol and 
Coral development system; 
bubble memory; Cora! 66; relia- 
bility; and the use of a 990 as a 
telephone exchange monitor. 

Users who would like to talk 
on other topics should contact 
the organiser, Bill Davy, at the 
university. 

Davy said the group had 
broken from the main users' 
association because 990 users 
tended to be hardware oriented, 
while the 960 and 980 were used 
more for process control and 
data processing applications. 

Registration for the meeting 
costs £30, which includes lunch. 
Dinner costs £3 and accommo- 
dation £6 a night. Further details 
, can be had from Bill Davy, 
Department of Electrical Engi- 
neering, Aston University, the 


applications area of the system 
will be in helping to control 
Heffer's mail order business. The 
software will include some 
advanced fentures, such as TPS' 
directory access method, allow- 
ing multiple keys to the same 

file. . „ , 

The contract will be. handled 
by Telecomputing Systems, the 
associate company which 
covers the development of tai- 
lor-made TPS-based software. 
Scheduled completion date for 
the online system is next April, 
with the offline systems taking 
another month. 

Telecomputing’s 50th 
customer is a singularly approp- 
riate one, since several Tele- 
computing staff came from B. H. 
Blackwell, international book- 
sellers of Oxford. Bernard 
Pan ton, founder of Telecomput- 
ing, at one time headed Black- 
well’s DP department. 



Programming winners at ICL 


itudonu who should go far Into e straight lino on a grid, 
computer industry wera Second wo> IB-year-old Eliza- 
round ICL’a systems centre both Pell, of None College in 
tey in south west London by Northampton, also a 2903 inetal- 
ikefflntgon (left) from the lation. She produced a system 
ny'a education region. which worked out a person's' 

three were prize-winners In personality from questions. 


Three students who should go far 
In the computer industry wars 
shown round ICL's systems centre 
at Putney in south west London by 
John Skaffintgon (left) from the 
company's education region. 

The three were prize-winners In 
ICL's programming competition 
for schools and colleges. 

Winner of first prize was 
19-year-old Neil Harland (at the 
back of the picture) who has Just 
left Medway and Maidstone Col- 
lege of Technology. He used the 
college's 2903 to program the 
gams Connect 4, In which the 
player manoeuvres four markers 


Richard Williams, a 18-year-old 
from Weatfiald Bchool In 
Wellingborough, Northampton- 
shire, was third. The school has a 
terminal linked to Nene College. 
Williams computerised the Nlm 
game which involves taking a 
number of matches sway from a 
apt pattern, the winner being the 
one whh the last match. 


Govt 

doubles 

budget 

ONE-THIRD of the 1977 budget 
of the government's Computers. 
Systems and Electronics Re- 
quirements Board Is to be spent 
on work on the practical appli- 
cation of computers. The 
amount -will be £3.4 million 
compared with El.fi million, or 
21% of the total, last year. 

Research on computer appli- 
cations funded by the board last 
year included speech recogni- 
tion. man -person interaction 
and document retrieval. A 
further £1.7 million was spent on _ 
the standardisation of Coral 06 
and work on networks and 
distributed databases. 

Most of the work was done at 
government-funded institutions 
like' the National Physical La- 
boratory, the Warren Spring 
Laboratory and the Computer 
Aided Design Centre. The board 
also funds work at the National 
Computing Centre. 

, The board is reviewing its 
funding policy and Is consider- 
ing giving more- contracts to 
software companies (CW, May 
5). 


Exciting things happen 

with Prime t , 


of UK-baaed 5PU 

Prices cut 


A SYSTEM to aid the adminis- 
tration of about 40,000 pension 
policies is to be developed for 
Abbey Life Assurance by BIS 
Applied Systems. The software 
will run on an IBM 370/145 at 
Abbey Life's head office in 
Bournemouth and is expected to 
be functioning by the end of this 
year. 

THE German small systems 
manufacturer Nixdorf has 
moved into Scotland through a 
Qutnbutor, Create Systems of 
Perth. Create Systems was 
rornied by two former NCR 
marketing men, David McIntosh 
find Martin Elliott. The company 


also offers software and staff 
SUBSTANTIAL prt<* ^ jjfe, selection services. 

been announced 1 by pjj r ' - 

for th vS v J ' ^ BROKING service for users of 
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£27.26, and G^ey and Associates of Chel 
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Sumpner Building, 19 Coleshill 
Street, Birmingham B4 7PB. 
Telephone 021-359 3611, exten- 
sion 6231, 

Three sign for 
Nixdorf 8870 

USERS of the Nixdorf 800 
series of visible record and office 
computers are being wooed and 
won by salesmen of the much 
newer 8870 display-based small 
business system and its Nidas 
sales order processing and Co- I 
met financial ledger packages. 

Three companies have just 
signed for the Nixdorf 8870. 
Nylonoc Engineering of Rick- 
mansworth is replacing an 
820/15 VRC with a two-display 
8870; J. B. Rollings, confectioner, 

' of St Albans, wants a three VDU 
8870 to replace its current 880/45 
! machine; and Trox Brothers of 
Thetford will replace an 820/15- 
. with a four-display 8870. 


by 8 digit : «« give details of the equlp- 

reduced frort] • ^ nl tQ <Jracey, which sends the 

£57.38 each. The | W W, 7 Jnformatifin to instrument users 


also been LnB country. Paten- V I IS 111 VI H 

whfch ™E first two Unlvac V77-400 




First Univac 
777$ in UK 


. . f>rime &mputef helps deaigiv ]p6wer <^^ ' i; • ■ : V- • 

. duty tilaht like ihia shoveL Th© contractors : ■ 


1— .i ' . 1 1 P' eted the seller pavs Grarm, been Installed atVemons Pools-' / !'• 

'nrmi'itlP ^ ' ofthepri ce - y , W Ww . th ? : U : ^ ^ : : : Centre; St SlreeL B©^cjrfi^C40 2PN i ' , - 

.ACOUSTIC: ~ ■ fpotbaUaMspn started.;; ;-i. .. .> > ShawUho.libiidon^Vl48NA . : ;■•■■■* "T-: L**#- • { 

P f 

■■'■V ihfl crated ahivlng at Vernons’ 

" : s qbrti«rtL t Ir! ; D PMA (I startfne fn premises,: iri. tim’e to be used for, ' 

• - October, -ffla 







COMPUTER WEEKLY, August 25. 1977 


GILA'S MYTHODOLOGY 

Just how true 


are the 
old truths? 



Alternating each week with Professor 
Donald Mlchlo'e Private view will be a regular 
new Computer Weekly series. Glib's Mytho- 
dology. 

Tom Glib, a past president of the 
Norwegian Computer Society, Is an indepan* 
dent consultant, lecturer and communicator 
on a wide range of "computerware'' topics. 
Recently he co-authored a book on humanis- 
ed Jnput* which has been .described as "an 
absolute must for any serious professional 
systems designers." 

Each fortnight Glib will be giving practical 


examples either of a computer myth that 
needs exploding or of a good idea that could 
be Implemented in a variety of systems. 

In this first column. Glib first gives a brief 
statement of just a few misconceptions in the 
data processing field, and an Indication of 
what he believes to be the truth together with 
an example of a good idea - the use of the 
question mark facility in online systems. 

in future. Glib will be adopting a single 
persona each week - either a good ideas 
saint or a provocative debunker of computer 
myths. 


THE sole purpose of this new 
series Is to help the reader 
remove some of the cobwebs 
from his mind and free his or 
her intellectual resources for 
imaginative problem solving. 

This means both clearing up 
misconceptions and giving 
guidelines on good practical 
ways of improving systems 
implementations. 

To start with here is my 
instant reaction to a few com- 
puter myths: 

Myth: Database languages 
help programmers program 
databases. 

Glib: They seem rather to 
introduce unnecessary compli- 
cation. 

Myth: Structured program 
coding increases program 
maintainability. 

Glib: Several scientific experi- 
ments and several large scale 
experiences have been unable 
to demonstrate positively the 
correlation. 

Myth: GIGO, garbage in. gar- 
bage out. indicates that wrong 
results are the user’s fault. 

Gilb: GIGO is only true for 
poorly designed systems: 
wrong results are primarily the 
fault of the systems designer. 

Myth: Numeric codes are 
cheaper, faster and preferred 
for computers. 

Glib: Numeric codes which are 
unnatural increase the cost, 
time and unreliability of your 
data processing. 

Myth: Database software 
saves us the effort of writing 
database logic ourselves. 

Glib: Database software seems - 
to increase all. costs and prob- 
lems because of complexity. 

Myth: Experienced program- 
mers can judge the value of 
new programming techniques. 
Gilb: Maybe some can but 
systematic experiments which 
measure both productivity and 
programmer opinion about 
productivity raise serious 
doubts about the human 
ability to judge one’s own 
productivity. 

Myth: Program maintainabili- 
ty is not measurable, it is 
inevitably uncontrollable. 

Gilb: Program maintainabili- 
ty IS quantifiable: measurable 
and you can put it in a con- 
tract. 

1 yrill be returning to these 


and many other myths In more 
detail in future columns, but I 
now give ypu a summary of my 
Future Shock principle so that 
you can find your own rnyth- 
odology; In our rapidly chang- 
ing world, the old truths might 
always havd been untrue, or 
have become untrue or will 
become untrue for your parti- 
cular case. 

And now, to show that I can 
be sweet as well as a bit sour, 
here is the first of my good 
ideas. It concerns the use of the 
question mark facility. 

The basic idea is that the 
user of an application, who is 
online via a terminal is allowed 
to ask for help by simply 
writing a question mark (?), at 
any point in the interaction, 

The program must then give 
4iim an overview of his options 
at that particular point in the 
program. The program might 
summarise what it has under- 
stood of the user requests thus 
far; this is particularly impor- 
tant when the user is allowed 
to give indirect references, 
symbolic references and data 
which is automatically cor- 
rected by the program If 
slightly incorrect. The pro- 
gram can follow w|th a simple 
summary of the available key 
words which the user can give. 

The system might be pro- 
grammed to supply even more 
extensive explanations if the 
user again replies with a "?” 
(or as I usually designate it a 
**??”). 

The first time I saw some- 
thing similar to this was in die 
‘"HELP" facility of Basic. The 
most explicit popular version is 
to be found in Digital Equip- 
ment’s software In the 
DECsystem 20, where this 
facility is available for pro- 
grammers who have not yet 
memorised the job control 
parameters. « 

In one sense the facility 
is a way of building the entire 
“user handbook’" into the 
computer system. There was a 
time when the ratio of human 
and machine economics did 
not encourage this sort of 
systems design. 

The computer itself might 
have presented obstacles such 



as; a limited primary memory 
. and limited ability to page or 


then natural that users were 
given a handbook and a course 
in using the system. 

Today’s economics and faci- 
lities ~* not to mention tomor- 
row's economics, which must 
be considered in design work 
of today — not only allow us 
to build the handbook into the 
program, they demand such 
designs. 

DEC have understood the 
principle, they have Imple- 
mented it because they want 
their system to be preferred by 
users, and they want to make 
their system “more conven- 
ient" than the competition. I 
wish them well and hope they 
embarrass IBM and the others 
to follow suit. 

Machine size should be no 
limitation. I have already 
applied this design principle to 
microcomputers with floppy 
disc backing store. Perhaps we 
need it more than ever as we 
attempt to spread cheap Inter- 
active computer technology to 
even greater masses of non- 
professional terminal users. 

I have long held, even for 
batch systems, that the need 
for user handbooks was a sign 
that the system itself was not 
well designed. Systems design 
must be highly “humanised" so 
that it is naturally easy to learn 
and to use. 

The question-mark design 
specification is but one element 
of a humanised system, but I 
think it will prove to be a 
powerful idea. 

It will demand a lot of extra 
program code, but the effort of 
writing this code is about the 
same as the “handbook" effort 
The logic itself Is only needed 
in primary memory on an 
exception basis, arid this 
should cause little or no econ- 
omic dem&nds on the com- 
puter in operation. 

On the contrary, the system 
itself will probably be more 
economically utilised when 
people get help to use it fully 
and correctly. 

1 will be back In a fortnight's 
time taking a look at the 
question of whether database 
languages help or hinder pro- 
grammers. 

^Humanised Input, Torti Glib and 


segment program logic in from 
secondary memory. It was 


Original structure 
of Sharp database 


IDEAS are beginning to firm up 
on the database management 
system being planned by I. P. 
Sharp Associates (CW, March 
3). Although no final outline has 
yet emerged, Internal docu- 
ments show the probable evolu- 
tion of a highly original rela- 
tional structure, interwoven 
with the APL language. 

APL Is noted for Its unusual 
and powerful functions and for 
the absence of data-type specifi- 
cation in the program. These 
factors make its handling of data 
unconventional. The first APL 
file system had an entirely novel 
organisation, though interfaces 
have since been produced for 
conventional- files. 

The- relational scheme allows 
a central “data model" to be 
established, consisting of data 
Items and relations between 
them. A relation could for 


example, specify which of a set 
of account numbers is associat- 
ed with which of a set of 
customer names. A user’s view 
of the data will usually be a 
“sub-model,” involving a subset 
of the data items and their 
relations. 

One of the most novel ideas 
for the Sharp database is to 
investigate the possibility of 
allowing a user to refer to 
relations, or even data items, not 
present in the central model. The 
sub-model would Include defini- 
tions of the way in which new 
items and relations.are connect- 
ed with those already in the 
model. 

Such a facility Is believed not 
to be available in any current 
relational database. 

Other suggested features 
include a command Interpreter, 
which would allow commands 


Mark IV sales up 
200% outside US 


IN its 15th year of business 
Informatics, chiefly known in 
the UK for its Mark IV Informa- 
tion management system, has 
reported a markedly Increased 
turnover. An important contri- 
bution to this expansion, says 
the company, is an increase in 
Mark IV sales outside the US. 

Informatics, not being a public 
company, is not obliged to 
produce an annual report, so the 
published figures are a less than 
detailed account and include, in 
particular, no explicit profit 
figures. 

Profits for 1976 were "mo- 
dest," says the company, but 
this was in accordance with a 
five-year plan. 

Turnover worldwide has 
increased by more than 50%, 
from $39.4m to $59.3m; but sales 
of Mark IV outside the US have 
grown by 200%. This resulted 
chiefly from ventures Into new 
areas, including South America, 
South Africa, Australasia and 
Japan, said a spokesman. 

He also admitted, however, 
that 1975 had been a relatively 
bad year, accenting the growth 
of 1976. 


Besides Mark IV and the 
production control package 
Production IV, its prime pro- 
ducts in the UK, Informatics 
handles a variety of consultancy 
work. In late 1975, it took over a 
range of software and services 
from GTE, including the Inter- 
conim and Minlcomm 
teleprocessing monitors. These 
are also proving increasingly 
profitable, said Informatics' 
chairman Walter Bauer. 


to be expressed in an APL-Ub 
source code and translated ’ 
database commands. Ttalswui ' 
allow closer integration wlihl ' 
lunguage, and could, inti', 
lead to extensions to APLhaK 

Some of these suggeafe-jf 
have already been impkiwr. 
in simulated form. Chalmunfe! 
Sharp stressed, however, fci 
they are still only Initial id*' 
The eventual database, whiij 
may not appear for amulet 
year, need not implement i! 4.' 
them.. I, 

Finns first in j 
Europe to 
install Total 

THE version of Cincom's Toti 
database management systen 
for Interdata 32-bit minicoa 
puters (CW, June 2} has beg 
officially released in theUKwl. 
Europe, and has gained its firs 
European user, Finnish softww 
house and bureau Systek Oy. 

The company, based in Hf! 
sinki, was formed from the D? 
department of Finland’s laijs 
bank. Its position as Interdaia'i 
Finnish distributor should lot 
weight to Interdata Total’s said 
campaign in Finland. 

Systek is equipped with boil 
an interdata 7/32 and an 8® 
Total will be offered to * 
company's bureau users inctol 
mg the bank. 

Intcrdnta Total already 
two US users. Interdata Us- 
and a university. 



Gerry Weinberg. Z78pp. £11.20, 
Wlnthrop, available from Pren- 
tice-Hall international. - 


NEXT time you take the family 
for a drive, get one of the 
passengers to try out this week's 
problem in practice, with paper 
and pencil; 

Jot down the numbers (not 
the letters) of passing cars, but 
ignoring those with four letters. 
How many entries on average 
will be made In the notebook 
before -the one number Is 
duplicated? In other words, at 
what stage does the chance of a . 
duplicate arising become better 
than even? 

See page 39 for solution 


Canadian bikes advantage of Irish grants 

h ? uso tu .7 lk f, y W*™* Eurona. : narii™' 

and bureau has taken advantage handling applications ranging 

nf thp inrilicirv ar*U nfc kn fmm . am! he hmSm. 


Europe. ' > , ; 

Its accounting — 1 — - 


pariies; Folr in addition to getting 

training and n^.l'.nmmnrlailnn 


S.N.A. 

Hutchinson -Scoggins 
announce the 
1st S.N.A. Internals 
course available 
to the public 

This 5 day course is designed 
to tell systems programmers what S.N.A. 
is really all about. 

date: 3rd -7th OCTOBER 1977 

venue: EUROPA HOTEL LONDON WT - 

For full details including syllabus 
and booking form ring 
Brian Burch on 01-499 4501 
■ qr write to the address beiow 7 : v 

i ■■ - 

YOU ARE ADVISED TO BOOK EASiJ j~. 
AS THERE ARE ONLY 


12 PLACES PER COURSE ' 



2Se land ‘ MSP reveals 


ITT order 

THE growing interest of Culli- 
nane Corp in software for 
auditing has been repaid with a 
laree contract. The communica- 
tions giant ITT has requested 
copies of Cuilinane s EDP-Audi- 
tor software for 35 sites world- 
wide. 

The software will be run on 
IBM equipment and will be used 
both for data sampling to aid 
auditing and for general-pur- 
pose data retrieval. 

Such automation of auditing 
procedures is growing in popu- 
Farity in the US; and, with 
Increasing consciousness of 
computer security problems, the 
UK Is likely to follow this trend. 

Cullinane has had EDP-Audi- 
tor for several years, hue it has, 
in the past, been a minor interest 
and not widely sold. Earlier this 
year. Cullinane showed a grow- 
ing Interest In auditing by 
acquiring US company Compu- 
ter Audit Systems. 

EDP-Audltor has a simplified 
interface, using parameters, to 
ease use by accountants and 
other non-DP-oriented staff. UK 
agent for the package is Com- 
puteristics, of Edinburgh. 


for test data 


TEST data generation, e com- 
paratively neglected area in the 
software products world, is the 
latest application to be ap- 
proached by Management Sys- 
tems and Programming. Gene- 
ration software is now definitely 
scheduled for release at the end 
of next year, the company 
confirmed. 

“For a long time, a test data 
generator has been bn our price 
lists with a note, ‘to be an- 
nounced* ", said Richard Struck, 
MSP's product development 
manager. "In the next list, we 
will be able to give users 
definite date." 

As far as progress on develop- 
ment Is concerned, the product 
has “reached the discussion 
document stage," said Struck. In 
MSP's development strategy, 
the discussion document is 
formatted once initial ideas 
about the product are clarified 
within the company. 

The document is circulated to 
interested users for any additio- 
nal suggestions before develop- 
ment work starts. 



•EL. 




Benefits of a more 
scientific approach 


The test data generator will 
not be a separate new product; 
but will, rather, be sold as a 
module of MSP’s existing Data- 
manager data dictionary. 

Since the data dictionary can 
be used to generate appropriate 
data definition modules for 
jjnclusion in source programs, It 
is OTriy a small step for it to 
generate actual files. 

A future version of the test 
data generator could also form a 
bridge from Datamanager Into 
MSP's other major product, the 
Testmanager program module 
testing harness. At present, the 

f enerator is intended to produce 
nput tiles for complete pro- 
grams, but It should be easy to 
alter it to produce suitable 
streams of input data for single 
modules. 

MSP plans that Its generator 


A GREAT deal of discussion change to a more scientific 
among the software experts at approach, or to a view more In 
the IFIP 77 conference was common with engineering? 
devoted to various aspects of Can the example of any other 
developing “reliable” software, established disciplines prove of 
As with many such debates, benefit to programming; or is It 
one wondered how remote a unique field of endeavour, 
such academic deliberations demanding entirely new 
were from the world of the techniques? . • 

day-to-day programmer. Programmers may not have 

The larger software houses delved deeply Into the latest 
are beginning to apply some of mathematical advances In 
the techniques lumped under their craft, but they . are not 
the buzzword, heading short of ideas for improving 
software engineering,” in existing programming lan- 
tneir larger projects; but quail- guages (Programmer Notes, 
ty assurance of programs as May 26 and July 28). 
practised In the average instal- The latest suggestion comes 
lation would probably astonish from Tim Martin, of London 
he learned speakers of IFIP. NIO, who proposes a "delayed 
fety , of t0 P ics Wfl s write" command. 

ng fr , om formal Many applications require a 
Proving of the number of records to be writ- 
flwnVlSL 0 ! P ro S rarn Si through ten to the same file during a 
thnm^« eten ^* nat ! on °* tae single transaction. It would 
rathpr of t u 8t , n8, tQ the dearly be convenient to write 
looiel "J?!® nebulous ana- each record immediately after 

befwppn lT ently drawn It bad been formatted, but, 

dlspinlino/ut^ 6 . and other Martin points out, an abnormal 

d I P il 5 0 engineering. condition relating to one 
mate b f U8 ,? ul t0 ' estl ' record ( for example an item 
comompr ,1 ! he a ^ e E a e e out of stock on an order) may 
wha? U «imni er .behind require that the whole tran-: 
of the nrt*M P< !! ed y tl ) e state 8act ton be cancelled. To allow 
the V he “ t0 P ic s, and for this, the interim records 

first arrnnnt° r *!? s gap ' The mus t be stored in work areas 

proErammK ? tr “ ctured and written at the end of the 

ly 1 sSS’kI?? 5, the ear ’ transaction. * 

only f hnlque J s The “delayed write" would 

adopted 0 ~ o$I« n te 8 5° b® enable the write commands to 

variations - bv u . range ^ placed ln the program after 

Such combaratfwf - Rrge ' the formatting Q f each record, 

topics as program ni^ SOteric " T ^ e program -would continue 

"bebuRBln? 8 ”\ffi!!? 8and 85 If a real write had occurred, 

deliberate bues to f« ° n P f exce Pt that : actual writing 

rate of removal n? ? SS ! he w °u ld be dqlqyed until the 

faults g e em harfu, gen . u,ne Program issued an’ /action* 

Penetrated 'the nrnoriS hf } ve command: If, instead, the pro- 

world in general P grarnmIn g gram issued a 'cantel'. all 

. A* the more adventi.™,,* curjenj. delayed, writes would 

techniques destinnH *?^ rous be forgotten”’ f.' ' . 

into the general DP Pnv! er ^ This would: certalnly appear 
m ®nt eventually ieadii?o F 0n ' Improve i- program clarity, 
JJ®''!' type, of programmer with ^oug^ * : MWa.^dmit S . it 

Pfrhaps a heavier bias ^ oul o irt$rea§e run-time and 

cal outlook? . • . • matl-. . . What ls oFher programmers’ 


plans 

pack 

will be able to produce single 
files with appropriate mixes of 
valid and invalid data, as well as 
co-ordinated sets of files. 

It could, for example, pro- 
duce a master and transaction 
. file with a proportion of tran- 
sactions with no corresponding 
master record and masters with 
no corresponding transactions. 

Some products for test data 
generation are already pro- 
duced, perhaps the best known 
in the UK being Series J, 
developed by Michael Jackson 
Systems, and marketed by 
Business and Technical Sy- 
stems. US and Swedish products 
also exist. 

The attachment of such an aid 
to an already popular software 
product could possibly act as a 
stimulus to acceptance of the 
technique. 


Cincom and NCR in 
link-up over Total 


, , 


TAKING a role as -standard 
database product in yet another 
hardware manufacturer's reper- 
toire, Cincom's database man- 
agement system has been 
adopted for worldwide market- 
ing by NCR, on Its Century and 
Criterion ranges. 

The NCR Implementation of 
Total was developed three years 
ago by Cincom, for NCR's own 
internal use (CW, May 2, 1974). 
The two companies made an 
agreement for NCR to market 
the version to outside users 
within the US, while Cincom 
handled the rest of the world. 

Under the new agreement, 
NCR and Cincom will sell the 
software alongside each other, 
but will not compete. For every 
sale which NCR makes, Cincom 
will be paid a royalty, and for 
Cincom sales, NCR will receive a 
“finder’s fee". 

Total has already been adopt- 
ed by Honeywell and CDC as a 


Mll mi ’• 




standard product, in spite of the 
fact that Honeywell has a DBMS 
of its own and one acquired from 
Rank Xerox, and CDC has its 
own system at present under 
development. 

NCR, however, has neither a 
current system nor any plans for 
one. It intends to rely for the 
foreseeable future on Total. This 
pQlicy will have the advantage - 
of bringing NCR users the most 
widely used DBMS in the world, 
but will also, of course, simplify 
any conversion which these 
• users might subsequently decide 
to make from NCR to one of the 
thirteen other manufacturers on 
whose machines Total is avail- 
able. 

Also covered by the 
NCR-CIncom agreement is 
NCR-Query, a high-level lan- 
guage for online data retrieval 
from Total databases. This 
product was also developed by 
Cincom for NCR last year. 
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Every programmer knows the discouraging feeling of 
being faced with analysis of reams of core dumps. Is 5E42 
really equal to the decimal number which went in your test 
data? By how much is 42326764 offset from your 
program's base address? 
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RECOMMENDED RETAIL 
PRICE UF THE 
II PROGRAMMER 

£49.95 


Get one through 
Computer Weekly 


benefit from a- ; 

anyoqe hayp. ariy oyiei: inter- . 
eating suggestions? £ ' v kvj j 
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Microprocessor 

News 


NEW TELETYPE 33 ASR 

UNDER £1,000 DUTY PAID plus delivery and VAT. 
Still the most popular, economical, reliable and 
versatile terminal. Delivery 4 weeks. 

Also rental and after sales service. 


tectonics 

guarantees \ [• 

Y^^on'all develop^:. 

projects, fromoned 
programs to major syslam 

contact Terence Salmon ORPSW 
Tectonics ltd 54 Tlnlaae) fa Qrphftfr i 

The fixed price fixed time tpicbta 


PROFIT 
FROM YOUR 
COMPUTER 
WASTE 


Teleprinter Equipment Limited, 70-8D Akeman Street, Trlng, 
Herts HP23 6AJ. 0442 B2.401 1 (7 lines), or Telex 82362. 


by i-aniriciinu Lnnilon's 
BEST BUYERS 
DATAWAS1E LTD 
99 Wakomnu Hoad 
Komul tlioori 
London NW10 SDI1 
01 9G0 1000 


Of LSON COMPUTER SERVICES LTD. 

BUY ^ SELL POP sale 

COMPUTER SYSTEMS — iCt / IBM / DEC/ I UNIVAC f 710-U1P E? BOO 

uN^r K0 E DE u / p T £ E i^re ,CL 7 ibm ' iESSS“' i "" ,£Bo ° 

ssarss; i^sstfss&Tj, 

_ . ran FURTHER INFORMATION CONTACT 

81. John t Caul, RbwImihD, Linn BB4 7PA, Tel. HoMendele (07082) 2B12H 


Give lor those who Gave 


Thousands of men and 
women who served in the 
Royal Air Forces have given 
their health or even their 
livesinthB defence of 
Freedom and many of lham 
or their dependants are now 
in need of help. 

Please assist by giving all 
you can far an emblem 
during WINGS WEEK or 
please send us a donation. 

PLEASE 

WEAR THJS EMBLEM < 

DURING 


Wings Appeal 

In September 


WORIL r0, "‘ AMOotat,on * «' Road, London, 

( Incorporated by Royal Charter end registered under the War 
Charities Act 19.40 end Cherltlei Aet i860). * r 


FOR SALE . 

Two Plessey ID 33 
Incremental 
Magnetic 
Tape Readers 

In good working order. 

Also two identical readers 
suitable far dismantling for 
spares. All with interfaces to 
drive Linotron 505 photoaei- 
tera. 

Offers to W. E. MILES 
Company Technical Adviser 
Portsmouth & 
Sunderland 
Newspapers Ltd. 
BThe-Precinct. London Road 
Water looville. Hants. 
P07 7DT 

Tel. Waterlooviile 57 151 


COMPUTERIZE 
and Buteau Services 
Central London 
Affective fates 


on 


WANTED 


I.C.L. 1901 /1A System 
with magnetic tape. 


Please send details to: 
Mrs. 3. Smith 
22 St. Helens Close 
Grantham, Lines, or 
Phone 0476-67924 


FOR SALE 

Burroughs B5DD Computer 


WUh 19 2Kuie 


3 Suiion mag -tape uni l 
88 Megabyte di*c unit 
1200 Lpm piinwi 
BOOcpmcardrmdai 
200 cpm card res da i 

3-TCBOO terrain all 

1 - console printer 

3— Papanape punches and readers 
JUKI BO column card punchn 

2— Hindpuncha* 

Card Cabinet! 

10— V24/20 mAmp convector, 


Contact 

Shim DeaTgna (Elacirontca) Ltd. 
Unit 3, CNIiatn Trading Batata 
Kalmar Orean, High Wysomba 
Buck*. 

Tal. Kalmar Qraaa 881 7 


FOR SALE 

Moore Reed mini-port tele- 
type with acoustic coupler 
(ASKI code). 

£1,150 

Wilkes "4-part" decollator. 
£825 


WE BUY COMPUTERS . 

Of all kinds, including BCL. Burroughs. 
Frldan. Flexowritera. Kiemle. NCR. 
Nixdorf. Olivetti. Philips. Smgor 
Logabax. etc . etc., etc., etc. 

EOB EQUIPMENT LTD. 

BCM Box 67B, London WC1 V 8XX 
01-404 HO1 1 


IBM 029A22 Printing Punches 

For sale on IMMEDIATE delivery 

IBM 029 A22 Printing Punches 
1 ^^ IBM 3336 Disk Packs 

contact Jo Yates on 021.704 2655 
ESSCPS Brokers Ltd. 

Serck House, Solihull, B91 3DG 


Intel announces kit 


A DESIGN kit, based on the 8085 
microcomputer and aimed at 
both the systems prototyping 
and experimenters’ and hobby- 
ists’ markets, has been Intro- 
duced by Intel. 

Known as the SDK-85, the kit 
is primarily aimed at engineers 
as an evaluation tool for the 8085 
device. However, as the kit 
comes complete with an 
on-card, 24-key keyboard input 
and a 6-digit, 7-segment LED 
display output, it could prove an 
ideal starting point for the 
hobbyist. 

The kit contains a 1.3 micro- ' 
second cycle time 8085 CPU 
chip, an 8355 2K byte program 
memory which contains the 
system monitor, and two pro- 
grammable I/O ports. Also 
included Is an 8155 which, in 
addition to providing 256 bytes 
of read/write memory, also adds 
a programmable 14-bit timer and 
a further two programmable I/O 
ports. A new chip, the 8278, is 
used in conjunction with two 
8205, one of eight decoders to 
provide direct interface to the 
on-card keyboard and display. 

To allow for further expansion 
of the system by the user, the kit 
is equipped with a large wire- 


wrap area for external connec- 
tions, together with a provision 
to accommodate a number of 
additional circuits. For example, 
an extra 8155 and 8355 can be 
added to double the on-card 
program memory, read /write 
memory and parallel I/O capa- 
bility. Type 8212 and 8216 bus 
drivers can also be added If 
off-card bus driving is required. 

The keyboard has 16 hexade- 
cimal keys, four of which are 
dual purpose, and eight of which 
are special function, offering 
such facilities as vectored 
interrupt, single-step, go, substi- 
tute memory and examine 
memory. The on-card monitor 
* provides a number of general 
purpose utilities and supports 
the keyboard/LED I/O, in 
addition to a teletypewriter. This 
can be driven via a serial port 
Implemented using the SID and 
SOD lines of the CPU chip with 
software generated timing. The 
port is set for a 20 milliamp 
current loop and 110 baud 
transmission rate to enable 
direct connection. 

One of the kit's most impor- 
tant attractions, especially to 
the potential hobbyist, is the 
price — £187. 1 


Two courses offer 
■Rwim«~vii experience 


THIS week brings news of two 
more microprocessor courses 
offering practical hands-on 
experience. 

Umrose Electronics is offering 
a range of intensive, two-day 
workshop courses based pri- 
marily on the Intel 8080 and 
Motorola 6800 microprocessors. 
Each participant is equipped 
with a microcomputer for the 
duration of the course, which is 
aimed at providing basic exper- 
ience in hardware, software and 
Interfacing. Further information 
can be obtained from Limrose at 


241-243 Manchester Road, 
Northwich, Cheshire. 

• From 12-16 September, the 
Electrical Engineering Depart- 
ment of Aston University will be 
running a course and workshop 
on the Texas Instruments TMS 
9900 microprocessor. Aimed at 
giving progressive instruction 
on this 16-bit device and its 
associated equipment, it starts 
with a one day introduction, 
continues through the next two 
days on the hardware and 
software, and ends with two 
days of hands-on experience. 


Low-cost system around Z80 


A LOW-COST general purpose 
business system configured 
around the Zilog Z80 micropro- 
cessor, is to be unveiled at the 
Compec exhibition in November 
by DP National Appliances. 

The company is looking for 
software houses to develop 


to sellTt. 

DP Natfonai Appliances ailso 
sells the General Automation 
TOM system, but decided to 
develop its own less expensive 
and more versatile screen-based 
system using a microprocessor. 


The Zilog Z80 was chosen 
because it can run Intel 8080 
software while enabling cir- 
cuitry to be built round it with a 
faster cycle time than with the 
Intel chip. 

Die basic configuration of the 
system, nameless at present, will 
cost £8,000 for which the pur- 
chaser will get a processor with 
a 16K byte memory, one 
1920-character VDU, a Cen- 
tronics 701 80chps printer and 
two 258K byte floppy disc drives, 
all housed in modular office 
furniture. 


Arithmetic logic unit 


A 4-BIT parallel arithmetic logic 
unit capable of providing • 16 
binary arithmetic operations on 
two 4-bit words and 16 logic 
functions of two Boolean varia- 
bles is available from Mogul 
Electronics. 

Known as the CD40181B, the 
device Is manufactured by RCA 
Solid State for which Mogul 
Electronics acts as distributor, It 
is aimed specifically at applica- 
tions in process controllers, 
parallel arithmetic units and low 
power minicomputers and con- 


tains the necessary logic for full 
look-ahead carry operations, 
enabling high-speed arithmetic 
operations to be carried out on 
long words. 

Four select inputs are provid- 
ed which choose the desired 
logic or arithmetic functions 
including AND, OR, NAND, 
NOR, exclusive OR and exclu- 
sive NOR in the logic mode, as 
well as, addition, subtraction, 
decrement, left-shift and 
straight transfer in the arithme- 
tic mode.' 
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ELECTRONIC brokers ltd 






80 Column 
Hand 
Punch 


‘Aluminium machine' 
bad 

‘Tool-steel punch block 
‘Built-In chip tray 


FOR USED DP EQUIPMENT 

BUY OR SELL THROUGH Q 1-464 901 1 


NEW DE LUXE 80 COLUMN PUNCHES 
WITH SKIP OR NON-SKIP OPTION 

A/N KEY TOPS, CHIP TRAY. WRECK KNIFE, 

DUST COVER. MAINTENANCE AVAILABLE 
FOLLOWING 1 YEAR GUARANTEE PERIOD 


CoOperQtorS supply first-rate 
contract operations staff for 
Iona or short term needs f fl& T 


DOP 


Send for Brochure 


WE BUY 


WE SELL 



up to 45% OFF HAZELTINE 

Teletype-compatible CRT Terminals 

HAZELTINE 1000 HAZELTINE 1ZOO 

980 ChiiKloi*. 1920 Character*. 

lull/hoH Duplex lull /hill Duple* 

Unv list price E90O. Now Hit Pries £041. 

OUR FRICI £628 OUR PRICE £728 

HAZELTINE 2000 1trMrv . , alur . 



NOW 01.836 8411 


CDL for IBM DATA PREPARATION EQUIPMENT 

Brokerage service for used Computer end Peripheral 
Hardware 

FOR ADVICE ON . 

BUYING-SELLING or MAINTENANCE 


m 


Call 02774 68028/9 
- Commercial Data Ltd 

2 Holly Court, Blllericay. Essex 


* 1 1" Mined kreie 

* TTYftralXiytoiri 

* MUCSCkvutirM 


rs\0NSAS*S5 


HAZELTINE zooo » M | urmt ficwv - ralur- * B 4 WS One Hr M 

1998 ChvBcnra. Editing- Wished to fit new tundaid * BxTMMRrti 
lull/hDf Duplw and hitch ccveiad by 90 -day * gaiM-nHtMli Trenail- 

I?”, . _ . _ . wananiy. AH price* oubject ta mI F«to 

tefTOCTM “ “ nd VAT ' * ***** COIT W WirhM 


ELECTRONIC BROKERS LTD. (ComiKitcrSalcsiScrviccs Division) 
49-53 I'ancras Road. London NWISqUlel: 01-837 7701 

TELCX: 29QG94 


ar CONTRACT ^ 

r * OPERATORS* y 
* PROGRAMMERS * 

* PUNCH OPERATORS * 

LEADING SUPPLIERS OF 
CONTRACT OPERATIONS 
PERSONNEL THROUGHOUT 
EUROPE 

SAVE TIME AND 
MONEY 
CALL US FIRST 


Contract 
Operators, 
Programmers, 
Key Punch Opt. 
phone 491 4706 


COMPUTERS— PERIPHERALS 
ETC. 

IN - OUT 

WE BUY -WE SELL 
HARD CASH- 
COMMISSIONS 

Scopes. Test Gear Anything 
considered . 

Phono: READING (0734) 
586419 

7/9 Arlhar Road, Reading 


Simkiss Computer Services 

CALL GERRY SIMKISS ON 072-96 346 



E 

U 

R 


UNIVAC Ior sale ICL for sale or hire. 

Terminal Multiplexor with 2 7502/ 3 Terminal Processor with 3 

Uniscape 100‘s & Hard Codv VTU's and 1 Hard Copy Printer. 
Printers. 7181/4 20 Local VDU's with 

Control and Expansion Unit 
2026/5 1902S CPU with 32K 
Core and SCF. 

2102/1 300 cpm Card Reader 
2402 / 2 600 lpm Lino Printer. 

ALL THE EQUIPMENT IS ELIGIBLE FOR CONTINUED 
MANUFACTURERS MAINTENANCE 


01-493 66! 
01-499 1787 


2 **- STREET, UOt^ 


o 

p 

s 




WANTED: 

OLD COMPUTERS 

J & M. COMPUTERS 
■V; High Momt 
nnyloigh, E*nox 
Rnyloiiil' (02 OBJ 742BC.1 
Wo tut vo o vnnnty nf moil conipuitir 
and (tnri()lturnl spnrOJ nnd wo would 
lilu.i to (lurch ii so old ICL 1900 
Systoim. Wo will disrnnntlo nnd 
collect from tiny nitn in tlio UK. 


LISTING PAPER 
FOR SALE 

Limited quantity ol 12" doop. 1 7 ji' 
wide, 2 part carbon loss Cl 1 per t ,Q00 
dell voted, min 10,000. Discount on 
large quantities. Single part CQ. 

BOB EQUIPMENT LTD. 

BCM Box 678, London WC1 V 8XX 
01-404 6011 





OPERATORS ih^PROC 

SUPPOI 

SRAMMERSBwSKI 

RT SERVICES YOU KNOW VOU 

EY 

CAN 

PUNCH OPERATORS iSl 

RELY UPON A 

KPG Ltd 28 

THE BUTTS BRENTFORD MIDDX 01-568 7345 


n«V r J. WAHE DESIGN and 
COMMISSION PDP1 1, 8080 

HA R DWARE AND MANUFACTURING SUPPORT 

■patantial research ^ . 


Subitantiat ■ unillU OUrrUH I 

and producT^e^fSra Tnrt nl h"' Gn 9 |n88rln 9 division of systems 
industrial control appHon r ®f° 1 urce capacity. Suitable 

Comptatith/a terms. Ml 0n ' Mechanism and electronic design capacity. 

■^ng CLIFF OSBOURNE. Eng. Manage/, WATFORD 44300. 


COMPUTER 
SERVICES LTD. 
have .FOR SALE 

an UNUSED POP 1104 . . . 
64K0 

2 x 2.4 meg cartridges 
1 x 150 cpB printer - j ; 

: 2 x beehive VDU's . .< RSTS4 

Telephone Rswtanstad 
(STD 070621 29125 - 


computer services limited 

CONTRACT or PERMANENT— 

ANALYSTS P ROO R AM OPERATORS 

PUNC^ OPERATORS -pATA CQ NT ROLLERS ’ 

Tel. 0U487 5781 . r -2BA OoywiWro 8troM • London ^ Wjfl; 



T . <***■ 

'.liliiliF"' 1 
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£i!! 
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J AU. THE JOBS L 
MJN6 APVERTISED 
SOUND OK BUT 
HOW DO / KNOW 
WHICH IS TH£ 
RIGHT ONE FOR 


AND HOW CAN 
I BE SURE l‘M 

making the 
best of nr 

EXPERIENCE? 


/ANUTA BETTER, 
Job with more 
wot vey 

ftpv PO /, KNOW 
SA1 mtcm THE 
&GHT mVB f J 


The : Contract and Permanent 
Placement Specialists ■ ■ 


Trident Computer 
Sentry House, 1JC 
Camber ley; Surj-®V 

Cam barley (Q27|) 
Telex No 568386 


W ci as 3M E mpipyrnom Age** an«l 


Business 
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disabled 

THE BCS has been concerned for b 
long time with the special position of 
its disabled members. Now the 
Sussex branch of the society is 
holding a seminar on the subject, in 
Brighton, entitled The Talents of the 
Disabled. 

The computer industry Is growing 
ail the time, and (here is always a 
need for new sources of suitable 
human material to train as computer 
staff. The seminar aims to show how 
in many cases the disabled are well 
suited to fulfil this need. 

Hie seminar will be followed in the 
evening % the branch meeting at 
which Ray Atkinson will talk about 
the work of the Central Computing 
Agency. 

Entiy to the seminar, .which will 
take place at 2pm on October 12 in 
the Old Ship Hotel, is free, but the 
number of tickets is limited to ISO so 
you are requested to apply in 
advance, to the BCS, II Windover 
Crescent, Lewes, Sussex BN7 1 DP. 

Tony Armstrong, latterly sales 
manager with Diglco, has joined 
MBM Computers in the same capa- 
city and will be based at MBM's 
Northampton HQ. 

John Porker of James Wilkes has 
been promoted from personal 
assistant to the sales director to 
marketing manager of the business 
forms division. 

Peter Buck, managing director of 
Westrex Ltd and executive vice-pre- 
sident of Westrex International, has 
been appointed president of Westrex 
International. 

Keith Hacking, marketing mana- 
ger at BtS-Dcltnk, has been appoint- 
ed marketing director. 

Stephen Rolhero has Joined OCLI 
Europe, sales and marketing division 
of Optical Coating Labs, as a sales 
engineer. He was formerly a library 
assistant training as an information 
officer with Maidenhead Central 
Library. ' 


..TflS UvORKtNJdr 
TiTLtr IS... 


Dsvld Knox, contra! manager Sadra NanJI and Julies Hares, who 
MP for Leek, Staffs, Is wan c hatting to quality operateaa tester for Intagratad circuit componBnta. 


Death of 
R.G. Ruppli 

, R. B. Ruppli, the president of 
8upeityper UK, died In o car 
accident this month. The acci- 
dent occurred when he was on 
hta way home from a business 
trip In Hungary- He wae 49. He ' 
leaves a wife end two children. 


Tokunbo Nzegwu goes to Redlfon 
Computers as territory manager for 
the Surrey and South-West London 
area. He was formerly consultant 
design engineer with EMI Medical's 
brain scanner division. 

Jim Tyree has been made sales 
and marketing director with CMES 
(Software). He was previously head 
of special projects with Marco], 


John Farmer, latterly general 
manager of the data product division 
of Magnetic Components Ltd, has 
been made marketing director of the 
company. 

David Everard has joined Logabax 
as London regional sales manager, . 
from Adler Business Systems where 
he held a similar position. 

Carl Peterson has Joined the 
commercial memory products 
division of Electronic Memories and 
Magnetics (EMM) In California as 
marketing manager. Previously he 
was key account manager for Data 
100 , 

LesBrunton at Tektronix has been 
promoted from service administra- 
tion supervisor to field engineer. He 
will specialise in Telequipment pro- 
ducts in the North and West London 
and Home Counties areR. 

Graham Menzies, previously US 
customer support manager with 
Computer Audit Systems Ltd, has 
joined Compute! as a senior sales 
executive. 


Software Sweeties 

THESE are the Software Sweeties 
from the Redlfon Computers 
software devaiopment team, seen 
at the Redifan Qala, hald each year 
for employees at the company's 
sports ground. The Sweeties 
showed that their talents were not 
restricted to programming by 
winning the It’s A Knockout Cup, 
for which thBy ware required to 
excel In such events as Human 
Camel Racing, Egg Throwing and a 
Space Bopper race. They also 
produced, at the appropriate 
moment, their own Joker, design- 
ed end painted by John Wood (left 
of pic). Other team members are 

{ left to right) Ron MacRae, Nick 
[otartki, Cheryl Houllnd and Alan 
Brown. 


Registration 
for BGS 
exam courses 


REGISTRATION for the BCS exam 
courses, Parts I and II. and for the 
HNC in computer studies/ mat he- 
matics. statistics and computing will 
take place at Slough College of 
Higher Education on September 7-8. 

Further details may be obtained 
from Dr E. Huzan, Head of the 
Computing Division, Slough College 
of Higher Education, Wellington 
Street. Slough SL1 IYC, tel: Slough 
(75) 34585. ext 5. 


SEPTEMBER 6-9 

Compcon 77 — micros, minis and 
™?*£_! EEE (USA). Washington, DC. 
SEPTEMBER 7 

Developments In mlcropublishing 
seminar. Microfilm Association of Grant 
Britain. Oxford. Details: Executive Secre- 
tary. MAGB, 8 High Street, Guildford GU2 

SEPTEMBER 7-8 

Registration Tor BCS exam courses, and 


Soccer 

DATASCENE clinched the division two 
championship in the Summer Compu- 
ter League Iasi week by beating 
Reuters 5-0. Datascene has scored 14 
points from seven games and in ns last 
match meets Time Sharing. Xerox, 
with 12 points from oighi games, 
looks certain of going up to tho first 
division although it can still bo caught 
by Time Sharing, which has three 
games to play. 

Altergo has all but clinchod division 
three with a 14-1 win over BIS ICL 
needs to beat British Rail by 20 gnnls 
to win the championship Both Altoigo 
and ICL are assured of promotion. 
Gryphon still leads division one. but 
Jadpu is only two points behind and 
has two matches in hand. The situation 
is also vory close at tho bottom of 
division one. and any ol si* tennis 
could still go down 

Latest results anti luaijnn m litas 
Division I 

London Transport 5, Computing O 

P W D l FA Pis 
Gryphon 6 ir i) i .1!, *, Ml 

LTs l» 7 4 1 .■ :».| 1-1 ■! 

Jnd|iu 4 4 (J i! >J >i 


HNCln Computer studies. Slough College 
of Higher Education, Slough. Dotalls: Dr 
E. Huuin, tot: 75 34585, ext 5. 

SEPTEMBER 7-9 

Symposium on data analysis tind 
Informatics. InaUtui de Recherche d'ln- 

Murt Franco 1 d ' Al,lomatlc l ue - Hocqmm- 1 
September' 8 

Database management, focus on usor 
experience, seminar. BCS. Holiday Inn 
Birmingham, 9.30. 

SEPTEMBER 8-9 

Meeting. IBM Computer Users 1 Asso-. 


clnilun I’rngrn nimlng tlriuip. Pi- Vi-n- 
Hold. Coventry. 


EARLY WARNING 

SEPTEMBER M-10 

Society for Management Infuriiiiiltim 
Systems, annual coiifcruiicc. Dallas, I ISA 
Dotalln: SMIS, SUITE 2(1211, 221 N»ilh 
laSnllc Strum. Chlcugu. Ill HOtlOI. I ISA. 

SEPTEMBER 18 

Vaiulnllnm. Mljiilugr. U nxiUln , t hap- 
pen to us — the smirity uspi-ctu of 
operations, UCS OihuuUiiiis Croup Poly- 
technic of Central London. lfi.uo. 

SEPTEMBER 19-22 

Applications of lUinicricul siifiwuru 
conforancc. Institute or Mathfinntlcs and 
■its Applications, Southend. University nf 
Sussex, Brighton, 

SEPTEMBER 19-24 

SAMA 77. Salon International dp In 


-'■201 FUN TOHUjl 
Tb ho WITH 

37^; 


Division II 

Datascene 5, Reuter* 0 
Time Sharing 6, ReutmO 
Xerox S, Reuters 0 


DaiBKone 
Xeio* 
Reuters 
Ctor Wkly 
Time S’mg 
fuel 

Soulhgmo 
Lomboih 
blur Punier 


Division ill 


Altergo 14, BIS 1 
Altergo 4. British Rail 1 
ICL 3, Airflx 1 


Tr.p I’oviions 

Alinipu 

Id. 

JM 

Cnnln.l U.il.i 


Soccer dance. — Walth thu sr 
‘ m-xi wunk Ini nows ol the sup«i 
ri.iiu <> .it the wild of September i 
you can't wail phona Danny 
on 01-240 3223. 


Automatic. SAHA I tr- 

tin mil. Berne. Switzerland- 

SEPTEMBER X848 

I )ht diluted computer wntnH? 5 - 
- international conrermet it 
mlnghain. 

SEPTEMBER 37-30 

Aiinunl conference. 0gW[» 

wnn-h Society. 11ioQu«ni«^ 
|i<n CoheRM. University of On® 4 

SEPIEMBER 28 01.* 

Computer access to 
using iilternuilve store 
< irnvcs. Peter WatenwrdtW*®, 
lies Infnrmmion 
Group- city University. 

Tickets El from Pauline W®* 4 
IKS, id; 01-637 0471. 

OCTOBER 3-8 , jr 

Computer apP 1 ^ * 

- symposium. IEEE 
ty/ Medical College rf Jja? 
Washington Unlvereily 
Wnshlngton, DC. • J. 
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An area where UK 
has a world lead 


1 REALLY must take issue with 
some points you reported from 
the Hedsor Workshop on com- 
puter related R & D (CW, 
August 4). To suggest funding 
further development of system 
software rather than computer 
related semiconductor devices 
because “It Is probably too late 
for Britain to develop any major 
semiconductor manufacturing 
capability” is not only unin- 
formed but sheer nonsense. 


It is in precisely this area that 
the UK has a world, yes world 
lead, with a wholly British 
designed 16-blt micro, diffused 
in the UK, using a simple, high 
yield . LSI, bipolar process. 
Further, the funding for the 
development of this device and 
other members of its family has 
been from government sources. 
These devices and other pro- 
ducts ideally suited for compu- 
ter applications are now reach- 


Prolonged viewing risks 


1 NOTED with interest the Op 
Spot column dealing with pro- 
longed viewing of VDUs (CW, 
July 21). 

I am currently working for 
IFRA, the International news- 
paper research association in 
Darmstadt, in order to establish 
exactly what the potential risks 
are. This study will take one- 
and-a-half to two years and is 
being conducted in collabora- 
tion with the University of Paris, 
the Technical University of 
Berlin and ourselves in the 


University of Loughborough. 
We would be very Interested to 
hear of any comments or reports 
that you receive from operators 
in response to your request. 

The result of oiir study will be 
made widely available to all 
interested parties although of 
course individual anonymity 
will be preserved at all times. 

T. F. M. STEWART 
Lecturer 

University of Technology 
Loughborough, 

Leicestershire LEU 3TU 




. . . this WBek considers 
the need for a universally 
acceptable qualification 
for operators. 


Some indication of 


ability is vital 


A UNIVERSALLY accepta- 
ble qualification for pperators 
is long overdue. 

At present a range of 
‘'qualifications” are avail- 
able. few of which are well 
known, and none universally 
acceptable. 

At the bottom of the ladder 
are young people fresh from 
one of the many commercial 
training schools who are 
keen to enter the industry in 
any way. They arrive at an 
interview, clutching a certifi- 
cate, only to be faced with the 
reality that the certificate 
from the course for which 
they have recently paid a 
large sum to attend, is in fact 
worthless. 

Many of these people, hav- 
ing been led to believe that 
their certificates were the key 
to a career in the computer 
industry, do not possess the 
educational qualifications 
and standards to secure a 
position in the industry. They 
are totally unemployable 

The City and Guilds Insti- 
tute does hold an examina- 
tion in basic computing. This 

Is nnt 1 tfenllti . . . , 


is not really acceptable to the 
operations staff, but it is 




■ J *+. 


1. 


M--. 






, , w uui n is 

infinitely more acceptable 
courses organised 
by various commercial train - 

SF? 1 the vast majority 
which are in no wav 
* c “P tat ' ,e to the industry. 

Gullds 

who are keen to make a 

the industry 
out are unable to obtain anv 
pr ? of oftbrtr ability 
° kT'/imP y due to the 

SttUES* recog - 

hasbLSJ?, operatl °rts group . 

SSsrsast 

iincaUnn^K re > COenisab)e 9ua- 


ship of the BCS in other 
disciplines of the computer 
industry is acceptable as an 
indication of proficiency. 
However, in operations, this 
does not really apply. It is 
essential that this be recti- 
fied. 

It matters not whether the 
BCS, the City and Guilds 
Institute or another body 
takes up this challenge. But it 
is essential that a recognisa- 
ble qualification be intro- 
duced for operators which 
reflects a true indication of 
the holder's ability and pro- 
fessional attitude to the 
industry. 

It is also essential that talks 
be held with representatives 
from interested parties with- 
in the industry, to formulate 
the fields to be covered by the 
qualification. 

Some might scoff at the 
suggestion of introducing a 
qualification solely for oper- 
ations staff, but this is what 
operations people want. It 
should be remembered that 
the majority of operators are 
engaged on shift-work and, 
as such, their leisure time is 
much more valuable to them 


than it is to others. Yet the; 
are willing to give up th 


l 


time to study for a qualifica- 
tion which as yet is not 
available to them. 

A recent letter (CW, Au- 
gust 1 1) stated that the cause 
of a lack of technical know- 
ledge in operations staff was 
not due . to a lack of formal 
training, !?ut largely due to . 
apathy. 

Not all computer rooms 
Buffer from the lack of train- 
ing syndrome, although 
many huffier from apathetic 
operators'. 'What is heeded U a 1 
competitive, spirit and a goal 
in thefohn or a. qualification 
whichivtould asSist in. helping 
to dispel; the- problems , of 


ing the marketplace with some 
success. 

This is hardly a case of "too 
much pure and misdirected R 
and too little practical and 
successful D" nor does it comply 
with the "conceived In Britain, 
made elsewhere" pattern. 

Not only has the funding 
resulted in a highly competitive 
chip set, but more importantly 
the process, design and develop- 
ment expertise necessary to 
achieve this goal now resides in 
the UK. 

If you are still wondering 
where the action is, the 16-bit 
micro is the F100L, the bipolar 

f irocess is CDI and the company 
s Ferranti. 

A. M. COX 
Electronic & Display 
Equipment Dept. 

Ferranti. 


Identical 


structure 


I WOULD like to correct an error 
In Quentin Scott's article on the 
rlaks involved In designing 
microcomputer boards. 

It was stated that Intel's 
range of OEM computers could 
not be used in the Intelloc MDS 
development system and that 
the CPU card In the MDS was 
Incompatible with the SBC 
family. 

We pride ourselves that the 
MDS and the SBC family have 
an Identical bus structure and 
that the two are totally compat- 
ible. On occasions, we have run 
several 8BC computers In e 
single MDS chassis In a multi- 
processor configuration. In this 
context It is Important to realize 
that the MD8/SBC bus will 
support a number of hue 
masters and allows asynchro- 
nous buB communication at up 
to 10MHz. The bus arbitration 
logic Is such that evan slow 
masters connected to the bus do 
not suffer a disadvantage in 
obtaining control of the hue. 

JOHN HYDE 
Intel Corporation (UK) 

Oxford 


BSI procedure 


on decision tables 


YOUR critical article about BS 
5487 (CW, August 4), shows 
distressing lack of knowledge 
about BSI procedure. May I put 
the record straight? 

In the production of a British 
Standard, one of the key stages 
is the issue of a draft for public 
comment. New drafts are listed 
monthly in BSI News. This 
magazine has a wide circulation 
which includes the press so that 
select lists of available drafts 
may be, and often are, included 
in technical journals. 

Decisions regarding the com- 
ments and regarding the techni- 
cal content of the standard are 
taken by the technical commit- 
tee whose members are nomi- 
nated by interested organisa- 
tions, including government 
departments, trade and profes- 
sional organisations, and scien- 
tific institutions. In the case of 
BS 5487, replies were returned 
by seven organisations which 
accept the draft as Issued, 11 


organisations which made spe- 
cific technical comments and 
two organisations which 
returned amended versions of 
the text. Every comment was 
considered. 

-'Any comments received by a 
committee after the closing date 
for public comment, but before 
the text is approved for publica- 
tion, receive consideration by 
the committee it at all possible. 

In the case of BS 5487 a late 
comment was received after the 
standard was sent to press. This 
comment and many, others 
received since publication are . 
welcome and will be considered 
by the committee both with a 
view to possible amendment, or 
revision, of the British Standard 
and to formulation of the UK 
attitude towards a correspond- 
ing International Standard cur- 
rently In preparation.^ W£LLS 

Senior Technical Officer 
British Standards Institution. 
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FILE DESIGN Part 9 


Software aids 


THE file designer has at least 
two possible sources of soft- 
ware; these are the computer 
manufacturer and software 
houses. In some cases a third 
source — in-house written 
software aids — is also avail- 
able. 

In handling sequential files, 
the designer needs to know If 
the manufacturer provides a 
record storage format that will 
allow skip-sequential process- 
ing, and thus improve sequen- 
tial run times, as described in 
Part 4. Such a format will need 
to hold the key separate from 
the main body of a record, so 
that it can be examined in time 
for the data to be read in or 
rejected depending on the 
value of the key. The details of 
IBM's two record formats for 
sequential files are given in 
Figure 1. 

Effective randomisation of 
record keys is vital if directly 
organised files are to perform 
efficiently. This was dealt with 
in Part 5. The user can check 
thi^. . himself, but it is a 
laborious process. 

Manufacturers and software 
houses usually have programs 
available to analyse tne opera- 
tion of randomising algorithms 
on a given set of keys, and 
indicate if they are satisfac- 
tory. However, because each 
direct file differs in some way 


d 3- 





Time available to process / 

block 2 ' 

Time available to 
process block 1 

Figure 2A. These diagrams show the time Rvallsbls for processing if 
records are stored In ascending key sequence. Above, single l/o 
buffers; below, double buffers. 



ti me available! to , 
process block, 1 


.Previous record 


from all others, the user will 
generally have to design his 
own algorithm. 

The efficiency of an indexed 
sequential file will depend on a 
number of factors. Those that 
change due to addition of 
records will include: 

• The number of cylinder 
overflow areas that are full. 

• Space remaining in the 
independent overflow area. 

• The number of referehces to 
non-first overflow records 
(first overflow records need 
not slow up direct references 
to an IS file). 

Reorganisation of the file 
will be required at intervals, 
see Part 6; if runs all contain 
the same number of opera- 
tions, run times may give 
sufficient Indication of the 
need to reorganise. Usually 
this does not apply, and 
information on overflows etc is 
a better guide. 

IBM's IS files include a label 
area that is available to the 
user during a run, and is 
automatically updated when 
the file is processed. The 
designer should ensure that 
this information is being used. 

Provision of additional buf- 
fer space in main storage by 
the user can also be effective, 
as manufacturers' IS software 
can use this area to add records 
to the file more quickly than 


Time available to 
process block 3 


Previous 
; record 


Count 

field 


Figure 1. Formats available for 
records held on IBM sequential 
filei. Top, thla format uvea dlac 
•pace, but h la not possible to 
examine the key separately. 
Above, thla format allows the 
key to be compared with a given 
search key. In time for the key 
and dele to be read into main 
storage If the record is required. 

can be done using the supplied 
IS module space only. 

The computer manufactu- 
rers make great efforts to 
provide effective software. 

. However, they cannot cater for 
all possibilities, and this allows 
software houses to offer 
packages that improve on 
standard programs in various 
aspects. 

An example of this is the 
arrangement of 'records in 
ascending key sequence. This 
Is the most logical way of 
storing records, but it leads to 
relatively short times being 
available for processing 
without loss of revolutions, 
and so time, if every record in 
the file has to be referenced. 

Thfs situation is shown in 
Figure 2A, for records stored in 
three equal blocks per track; 
more time is available using 
double buffers, but it is still 
only sufficient to handle 
relatively brief processing. 

Arranging the blocks in a 
"staggered” fashion, as shown 
in Figure 2B, provides a great 
deal more time for processing 
without loss of revolutions. 
'The minimum number of 
revolutions that is required to 
process the file will now be 
greater, because the 1/ 3, 2 
arrangement allows for two 
revolutions per track rather 
than one. However, Idle time 
while waiting for the next' 
record to be available is often 
markedly reduced by this 
arrangement, as processing is 
more often completed within 
the available time, and extra 
revolutions are avoided. 

An example of this techni- 
que is employed by Comten, a 
London software house, in its 
AMIGOS package which Is 
offered as an alternative To 
IBM's ISAM, and considerable 
improvements in performance 
have been reported by users. 

Space can also be saved, in 
comparison with manufactu- 
rers' software, by blocking of 
overflow records; modified 
indices can lead to more rapid 
retrieval, and improved reor- 
ganisation techniques can cut 
run times. 

A' further area in which, 
software houses oan help the 
user is that of performance. 


By Owen Hanson 
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Gap Key 



■Data record 


■Disc space occupied the record 


Gap Key Gap 



< Data record ► 

■Disc space occupied the record ► 

Time available to process block 2 


Time available to 
process block 3 



Time available to process block 1 


Figure 2B. These diagrams show the Increased time that can be made 
available without losing revolutions if records are stored In staggered 
sequence. 


Time available to process 
block 1 



Software or hardware 
monitors may be useful in 
deciding why a run is taking 
longer than it should; for 
example, details of the usage of 
direct access storage can 
pinpoint problem areas In file 
handling. 


Similar software, designed 
to supplement or supplant 
manufacturers' products, is 
available from many compa- 
nies and the file designer 
should be familiar with those 
that might assist him in his 
task. 


ICL extends S African centre 


THE concept of the Joint 1CL 
2903 customer centre, which 
involves a company installing a 
larger 2903 than it needs and 
sharing the system with ICL, is 
well-established around - the 
world. 

However, ICL South Africa, 
one of the company's most 
successful and -enterprising 
outposts, has extended the 
concept to the 32-blt 2900s, and 
is sharing a 2970 with Greater- 
mans Stores. 

Greaterman's current requi- 
rement is for only half the 
processing j> : o war of : a 
384K*wbrd 2970, but by 1980, 
-will need most- of it. j 

the reach ine ls being r un ( aii; the >■ 


’ ICL South Africa Joint Custo- 
mer Centre, providing time for 
ICL to use In demonstrating the 
capabilities of the 2970 to 
potential customers. In addition, 
people who are waiting for 
delivery of their, own 2000s will 
be able to use the machine for 
program conversion. 

People wanting to use the 
machine for this work will use 
the machine in general as they 
would a bureau, Installing an- 
ICL 7802 or 7803 terminal and 
linking to the 2970 via one of the 
128 lines it. is configured to 
[support, 

: v %e 2p7pjp gunning under the 
' 'VP^/B bMrpting, svstem. and 
; ithe,' ;machlne ^ ,v/Tir \ be used 


simultaneously by.thie store, ICL 
and its customers, throughout 
the day. ' " 

An accounting algorithm has 
been written to interface with 
the VMW/B accounting proced- 
ure and this will determine the 
amount of time ICL has used 
each month. • ; . 

Greatermans, has plenty of 
conversion work of its own, 
. because it is moving its work- 
’ load from an ICL 10O4A. 

For its Size; South Africa, is 
■ iCL’s most successful: market, 
and has already.'; given the 
orjtete ;fr»r *2 32-blt 
• r 2900s. These oombrise one 2980, 

. ;two 2976s, sbt 2970s; arid three 
.'296 os. ; 


French 

show oH 
packet 
switch 
know-hot 

FRENCH hardware, iofi 4Uf 
and expertise in packet^ 
mg were strongly featured art. 
Toronto IFIP exhibition. 

rni\ eFren l hmexh[blt «l^' 
CP50 switch which has t*, 

developed for the TransSi 
packet -switched network. 
also Implemented several W 
allnnlic network links, sons* 
which involved Canada’s Dft'- 
ptic pncket-switched netvwt 
which uses the X25 siandii 
interface. 

The French PTT has adopted) 1 
microprocessor design for fe; 
switches in its Transpac natlo: 
a 1 network, and the minloi- ; 
puters, SEMS Mitra 125s. arc 
relegated to the roles of 
set-up and performance mot 
taring. 

The Transpac switches, whli!; 
have also been adopted, alonj'. 
with the Mitra 125, for the EEC's 
planned Euronet network,™ 
developed by TRT, a Frew', 
subsidiary of Philips. 

Called the CP50, the TUI 
switch is built up of ihrK 
modules, each based on the W 
8010, a single board micron® 
puler driven by an 8080 mint 
processor. 

The three units are the Grou; 
Unit, which handles level 3 i 
the slnndard X25 interface, ih 
Synchronous Line Unit, fe 
HD1.C users, and the Asynct 
ronous Line Unit, for supportir* 
character terminals. 

Several line units can fc 
attached to each group unii.ai! 
several group units can t< 
attached to the high-speed rin| 
b.us through which the Mitra lb 
mini monitors the packs 
exchange. 

The CP50 switch is oneofrt? 
options open to the Post Ofmt 
for the public packet-switches 
network currently under mj* 
deration to succeed EPSS P 
July 21). irtl 

One demonstration at if» 
involved a link between Datsp^ 
und the French PITs expa> 
mental RCP network, and direct 
terminal links were made J 
Cyclades, the first 
experimental packet ne»w 
which links a number « 
research establishments- 

Various European dag** 
were accessed via CycW* 
links with the UK NjjJ. 
Physical Laboratory's nJJ 
and the European Infor*» 
Network, EIN. • - , , } ' 

Derek Barber QfEWfiU 
message via Datapac, W* , 
and the NPL network w 10 1 
office at Teddingtpn. . ■■ 

Kent sets up 


A MAJOR re-organlsaiHw^,; 
overseas marketing ^ !•: 
services is being plaruiep . * [;■ 

George Kent Group.-^J 

due to come into operation w* 


A new European | 

be set up, comprising. I 

sales companies re fc 

gium, France, V 

land and Spain. ThedlVgr* .j i 
be run by MJchaelparm^ j 
rhe group’s ^“fflSrTi/aWfT 
tlonal Division^. 

May, will be. 

business . develppree^A,; ; J 

Europe. • 

Hants' 


ris Computer 
.office in. 

, 'MS'. The ;. Piazza’/: 
, Manchqatqo, 
■3665,,- 


George Cogar eaye that the 

evidence In favour of the 
basic, atand-atona memorising 
typewriter is becoming 
overwhelming. And he 
believes It could catalyse a 
second office revolution ee 
significant bb that set off by 
the first clattering manual 
machines in 1886. * . . 

RETIRED generals will proba- 
bly still, in 1990 or perhaps even 
in 2000, be hammering out their 

memoirs on traditional type- 
writers: technological change 
takes a while to Alter out to 
Gettysburg or Chipping Sod- 

bU But to the serious end of the 
typewriter market — the office 
end - even today’s electrics will 
seem as obsolete as the quill pen 

'"/nrnaking this prediction I am 

not implying anything startling 
in the way of hardware innova- 
tion. The standard office type- 
writer of a decade hence is with 
us now. It Is, give or take a few 
modifications and a few riva^ 
manufacturers' models, the IBM 
Memory Card 11. 

The office equipment market 
knows a good thing when it sees 
one; it has also, over the years, 
shown a remarkable resistance 
to the false dawns of new 
generations. 

It allowed itself to be revolu- 
tionised by the manual type- 
writer— In the process achieving 
a far more significant blow for 
women's lib than any burnt bra 
— and then stuck with it for 90 
years, eschewing almost every 
attempt at an upgrade. 

The "qwerty” keyboard 
layout was originally devised to 
slow down typing speeds artifi- 
cially, because efficient typists 
could wreck the ponderous 
mechanics of early models. 

But once established it 
became enshrined, despite ail 
the comprehensive research to 
prove that alternative layouts 
were more productive. Even, the 
acceptance of the electric 
typewriter was only a grudging 
post-war phenomenon — some 
15 to 20 years after the first one 
had been marketed. 

But the evidence in favour of 
the basic, stand-alone memoris- 
ing typewriter is becoming 
overwhelming, and I believe it 
could catalyse a second office 
revolution every bit as signifi- 
cant as that set off by the first 
clattering manual machines In 
1886. 

At the same time I do not 
believe that any significant 
number of office equipment 
users will be tantalised by the 
sophisticated systems- oriented 
end of the market. 

I'd be surprised If micro-based 
word processing systems with 
random access storage and mul- 
tiple communications facilities 
will have captured even 15% of 
the total typewriter base ten 
years hence. ' 

It is an interesting character- 
istic of the word processing 
market that it has been domin- 
ated right from the start by the 
users' interests - so different 
from our own .beloved computer 


C0GAHVIEW 

Another 
revolution 
L in the office 
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Stationery firm offers 
chances to school-leavers 


industry. 

The most dramatic illustra- 
tion of this is the IBM MT/ST, 
which really started the ball 
rolling in 1964, though, of 
course, the Friden Fiexowriter 
was the first genuine word 
processor. 

IBM itself never glimpsed the 
potential of the MT/ST. It 
thought of the machine solely as 
a device for taking the tedium 
out of the multiple repetition of 
documents in environments 
where a copier was not suitable 
— solicitors’ offices, for 
instance. And in one of the 
classic market underestimations 
of all time It even came up with 
an estimate of total sales — 6,000 
machines! 

But office managers could see 
what the MT/ST could do, and 
the demand took IBM -compie- 
tely by surprise. Today it is a fair 
guess that two-thirds of all word 
processing units are this 
machine or its hastily conceived 
successor, the MC82. 

And with its Selectric 
customer base — amounting to 
over two million units — IBM is 
quite capable of dictating mag- 
netic card memory as the stan- 
dard for the stand-alone end of 
the market In spite of its limita- 
tions. 

In fact word processing has 
been a total blind spot for IBM, 
which had a bite at the cherry 
even before the accidental 
popularity of the MT/ST. 

The US corporation actually 
developed an electric typewriter 
which used paper tape as a 
recording medium during the 
second world war. it was not 
designed for text editing, but It 
had all the elements of what we 
are now hailing as a revolution 
in office machinery. Thirty years 
is quite a lead time even by the 
standards of the conservative 
office machine industry. 

But IBM never saw the signi- 
ficance of this first word proces- 
sor. It was spun off to an IBM 
affiliate. Commercial Controls 
Inc, which produced a few 
desultory units before being sold 
of? to and swallowed up by 
Friden In the middle-fifties. And 
it was that machine that became 
metamorphosed into the Fiex- 
owriter. 

The manual typewriter was an 
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A COMPUTER stationery dis- 
tributor is aiming to turn 
school-leavers into salespeople, 
SCS Business Systems of Croy- 
don, will spend six months 
teaching them office procedures 
like typing, basic accounting, 
and operating a Telex machine 
and a telephone switchboard, 
and then send them on customer 
calls, often unaccompanied. 

The first two school-leavers, a 
17-year-old boy and a 
16-year-old girl, start next 


month. SCS aims to take on 
another two in six months' time 
and a further two in 1978. 

The company says it looked 
for qualities like personality and 
the ability to write, rather than 
academic qualifications, when 
choosing the first two. It insist- 
ed, however, on five O-leveis. 

. Chances for school-leavers in 
stationery sales are apparently 
good. SCS says it took on a 
school-leaver four years ago and 
he is now the top salesman. 


Contracts f strike’ in Australia 


enormous emancipator — it 
brought women into offices for 
the first time in significant 
numbers, even if it did dictate a 
role which has become more 
constricted as the twentieth 
century developed. 1 believe the 
word processing revolution 
could do a similar job. 

It is already the experience of 
many office managers that the 
way in which an office works, 
and often even the organisa- 
tional structure of a company, is 
understood best by its secre- 
taries. 

Indeed, they may sometimes 
have a better understanding of 
such matters than the executive 


whose responsibility it is sup- 
posed to be. 

The growing automation of 
office work can only accelerate 
this trend. As the machines 
become more and more complex 
and flexible, the comprehension 
of their operators will become 
more and more critical to firms. 

In due course, this should 
mean greater opportunities ror 
women, a gradual blurring of the 
distinction between executive 
and secretarial jobs, a greater 
inter-dependence between boss 
and secretary rather than a 
fragmentation of that relation- 
ship. 


BECAUSE of changes in the 
Federal Trade Practices Act, 
major computer manufacturers 
in Australia, led by IBM, are 
declining to sign contracts with 
new customers. The move fol- 
lows enactment on July 1 of 
amendments to the Trade Prac- 
tices Act, which effectively leave 


computer manufacturers with 
open-ended liability on equip- 
ment or services supplied under 
contracts worth less than 
$15,000. 

ICL continued to trade nor- 
mally and IBM continued to 
accept orders and letters of 
Intent. 


Datafair 77 conference 


ONE of the speakers at the 
forthcoming Datafair 77 confer- 
ence to be held at the Cunard 
International Hotel, London, 
from October 4 to 6. will be Dr 
Chris Evans, head of the man/ 
machine interface department 
at the National Physical Labor- 
atory. Teddington. 


He will discuss recent deve- 
lopments in computer techno- 
logy outside traditional areas, 
including medical and educa- 
tional applications. 

"We have to find a way to 
moke computers more accept- 
able to people," commented 
Dr Evans. 
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the game you will never want to stop playing! 


OTHELLO Is a game of strategy lor 
two players. It is played with 
two-sided, black and white counters 
on a squared board. At each move 
you capture one or more rows of 

S our opponent’s pieces by trapping 
ism between your own places. The 
captured pieces are turned over to 
show your colour. The process 
switches back and forth throughout 
the game, and part of the appeal Is 
the potential for dramatic reversals 
right up to the last move of the game. 




• Take advantage of Computer 
Weekly's special OTHELLO offer 
and you will got a chance to join 
the British Othello Federation 
and take part in next year's! 
British Championship. The prize 
is a place in the World: 
Championship in Hawaii, 


Take advantage p this , 
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irid daiinmid 1 The things they said in Toronto 

lA 1 I “MINIATURISATION is being taken to other humans." He was, of course. only MEANINGFll 


Reports from Canada 
by Malcolm Peltu 
and Stephen Bell 


“MINIATURISATION is being taken to 
such extremes that soon someone will have 
to invent the micro-electron" — Professor 
Edsger Dijkstra. 

HUMAN CONNECTIONS 

Electronic mail has a potential for 
transmitting pornography. But that was not 
what Dr Ron Uhlig had in mind when he said 
that a US Army computer-based message 
system could improve "human connectivity, 
i.e. the ability of humans to connect to 


other humans." Ho was, of course, only 
talking about human message connectivity. 

IMPACT ON WORK 

At one pre-lunch conference session, the 
theme was the impact of computers on 
work. And higher unemployment was 
represented as a generally “bad tiling." After 
lunch, the theme was how computers could 
enable us to do wonderful things in the 
increased leisure time created by more 
unemployment. Thus do the experts ponder 
pur future with decisive uncertainty. 


Slow response by manufacturers to 
fast-rising demand from ‘naive’ users 

IC. .... 




Chrfa Evans . . . blggasi Influx yet of 
nalva users. 


THE- general problem of com- 
_ munication between a compu- 
' ter-based information system 
and the “naive" user, was 
extensively treated at IFfP by an 
international panel session. 

The session explored the 
implementation or “human" 
interfaces for various categories 
of non-expert user, including 
businessmen, students and spe- 
cialists in non-DP Helds. At the 
same time, some generally 
applicable guidelines to such 
systems emerged. 

Principal among these guide- 


lines were the necessity of a 
simple and consistent syntax, 
preferably a subset of natural 
language, and the availability of 
an ultimate human contact to 
supply what the user saw as the 
gaps in the system. 

Jim Bair, of the Stamford 
Research Institute, isolated one 
Important category of "naive" 
user: the office and . clerical 
worker. 

Up to 80% of clerical tasks 
could be aided by computer, he 
contended. At a later stage, the 
session chairman, psychologist 


and computer scientist Chris 
Evans, pointed out that possible 
developments of television-bas- 
ed terminals would give perhaps 
the biggest influx yet of naive 
users. 

Paralleling such trends was 
the general advance in hardware 
and software technology, mak- 
ing "human” Interfaces more 
feasible, and the increasing 
sophistication and inventive- 
ness of modern management, 
resulting in an increased de- 
mand for such systems. 

The UK member of the panel, 
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Appllftl Computer Techniques Ltd* 

C.D.S. Consultants. 

Compucorp Lid. 

Computer Addressing Ltd. 

Computer Ancillflrtc5 Ltd. 

Computer and Dita Machines Ltd. 

Computcrmail Ltd. 

* CTL 

Daro ( Jtlicc Equipment ( UK ) Lid. 

Data Maintenance Ltd. 

Dataplex Ltd. 

Data Recognition Ltd. 

Datasaab Ltd. 

Euroconi Data Ltd. 

Facil-Addo Ltd. 

Finn business Machines (UK). 

Formiksign Ltd. 

Grundy and Partners Ltd. 

C. E. Hammond 4. Co. Ltd. 

I Icwlcil-Pjtkard Ltd. 

1 loncywcll Information Systems I. id. 

IBM United Kingdom Ltd. 

International Computers l.ul. 

Hovel Group. 

Kennel; and Jefferson 1 .id. 

Kicnzlc Data Systems Ltd. 

Larnson Paragon Ltd, 

NCR Ltd. 

l*CA Data Processing Accessories Lid. 

PEG (Business Forms) 1 .id. 

Post Oflicc Telecommunications. 

Printed Forms Equipment Ltd. 

Racal-Redac Ltd. 

Kacal-Zonal Ltd. 

Sperry Univac Division of. Sperry Rand l.ul. 

.Syshnic Ltd. 

Systems Reliability Ltd. 

Tektronix UK l.ul. ■ 

Thames Paper Supplies Ltd. 

Wang Electronics Ltd. 

Janies Wilkes Ltd. 

Willis Computer Supplies Ltd. 

X Ray Films Ltd. 


Almost? 

Everyone who’s anyone in the data 
processing and allied businesses will be 
there. And you'll be there alongside 
them. 

All you need to do is brace yourself 
for the extra business that will cximc 
from being at IBS... 






Vnti haven't booked space yet r Then you should 
contact the organisers today. After all, there's a . 
tfrat t deal of husiness that will he doncat IBS, 

W hy |ta ve it all for your competitors to collect ? 

Fortu natclv, there is still some stand space 
Available. But not(i great deal. And you still have 
t i me lo reserve some. Act now by telephoning; 
Ji&TA on 01-405 6233 j today, Ask for 
JpKrt Stevens nr Maiyfellis.’ ' ; ; 

V. IBS is more than aii Exhibition - it’s a 


Business £l 

Show ^ 

National 

Exhibition Centre, 
Birmingham. 

11-20 October 1977. 


To: Business Equipment Trade Association, 
k 109 KIngsway, London WCaB 6PU 


SoMWttang seine «rfy tesMijr.busuiess . . aaKSTCSSS."** 4 
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Mike Tyler, has taken part In the 
development of the Post Office’s 
Viewdata television terminal 
system, and concentrated on the 
cost-effectiveness aspect of the 
naive user interface. Use of such 
existing communications media 
as television and the telephone 
could bring an unintelligent 
LSI-based terminal to the public 
for as little as £50 to £75. 

Evans’ summed up the most 
important factor in the situa- 
tion; the fast growth in demand 
and the slow response of 
manufacturers. “We thought it 
would be five to ten years from 
now before we had to face these 
problems. Now it seems more 
like two years". 

The audience took up the 
theme of slow progress by 
pointing out that the panel had 
laid down few guidelines for the 
future. 

The panel had to admit that 
“guidelines on the subject are 
only now beginning to emerge," 
and as panellist Don Bitzer of 
Control Data pointed out, "if we 
compare our guesses of five 
years ago with techniques that 
seem to work nowadays, we see 
how wrong we were”. 

It would be another five to ten 
years before the appropriate 
solutions became clear. 


MEANINGFUL JARGON 

ROM in Toronto has a differem . 
from normal computer Jargon 
Royal Ontario Museum. 

museum if not an historical iS* 1 ’ 
memory? tt-‘ 

ENGLISH FOR BUSINESS 

“Language problems in Canada 
disappear if tt was agreed to 
business and French fer *2*: 
Professor Wind Turskl, PolfahchE * '■ 
Hie IF1P 77 programme comStS?^ 4 


Consult 
the i 
worker: ! 

THOSE who Wore to bo iffa 
ed by the Impact of ) 
technologies ■ were too nnh ■; 
asked to explain their view i 
teamed conferences, uid he • - 
Claude Parrot, head of fc 
Canadian postal worker* tij* 
at a session on ths effect il ; 
computerisation on imslt,. , 
ment levels. 

He said that when It vm < 
academically argued that cos 
putera can maintain or mi I 
Increase employment kveUtn 
creating more jobs then w 
destroyed, the wwfcen to k 
affected ihould be comuM. 

It was no consolation fa i 
worker whose jab wee tt h 
elimlnatod to be told On 
another Job, in another Induitn 
in another geographical au 
might be created. 

Consultant lann Banon iiU 
ho bollovod that wa hid lined) 
begun to see the first ilgnaefi 
general raising In unempfer- 
ment levels due to Increaul 
automation and that, while In 
the long term the new Inform 
lion technologies might hsvei 
benign influence on sodstym 
whole , society would bo hnl 
with eome harsh decision* ovo 
the next 50 years or eo on I»a 
to handle short-tBrm difficult^ 
in ordor to prepare the bests fa 
long-term prosperity. 


Database systems 
‘must be grounded 
in human language’ 


MUCH of the discussion of confused in many existing 
database systems naturally DBMSs. His database syst« 
treated the more detailed lech- Ims been released by CDC «* » 
nlcal aspects of data organ Isri- specialist product to a um 
lion, but the speakers never lost number of users, 
sight of the ultimntc nlm of Treiitmenl of a similar p 
convenience for tho non-DP Mem whs evident In a papf™ 
user. Hermann Helbig of the M* 

G. M. Nijssen of Control Dntn, iron Centre, Dresden, on * 
for example, took as the first ductlve answer finding i", 
premise of his paper "on the question-answering sysu®' 
gross architecture for the next with the difference .. that * 
generation of database manage- conceptual angle was tne ow 
. ment systems" that DflMSs had one to be dealt with. A synw» 
become too computer oriented, semantic analysis scheme 
• "A reasonable approach (to ables the user to enter s 


database management) not hid- 
ing behind professional jargon 
must be comprehensible to the 
average layman and grounded 
In the facts of human language." 

Building on this principle, he 
described an experimental 
conceptual scheme" for data- 
bases whereby, taking a formal 
linguistic approach, the rela- 
tionships between data entitles 
could be expressed as stralght- 


WILII WIC lUIIBIS.i*-.,- L. 

conceptual angle was the ow ■ 
one to be dealt with. y 
semnntic analysis scheme 
ables the user to enter 
monts into the ay***®;- 
subsequently ask questions, . 
interface being solely m j, 
form of standard sentence* , », 
A number of other 
database and informaw^FJ ^ 
nagement were consw 6 ^ £ 

the conference, . with 

contingent problems of JJJJ p 
theory, security, •j'WJSC L 
integrityof InfonnatiojJy'.F 


forward sentence structures or 
alternatively, as diagrams. 

The idea of such a conceptual 
schema, fn addition to the 


Integrity or inroniwiu.--^, 
Kurt Ziegler, of IMS 
ed a concept ft 


... T -tr 




. — — - — vv vuv 

physical storage and program 
Interface schemas characteristic 
of a Codasyl database, has been 
Boning ground. Nijssen admitt- 
ed that the various component 
Ideas of his DBMS were not new, 
but the combination of these 
ideas is new." '• . • 

! • Tools have been added to 
perform transformations bet- 
ween conceptual schema com- 
mands and instHictionS phrased 
•. In terms of the physical storage 

sche ^ as - 

tjiree d 


verging on tpe 

iptual 1 distributed databa^ JTOJJll 
» the this scepticism 
>gram "Distributed datab^ ^ 
sristic are you?" he cast 

Imltt- on the various 
onent tion incomputers^ e Jr^4( 
Lnew, levels - IdendfiiiblJ.PW^ 
these distribution .. of 

teihs, processing, .TO®*# 
>d to • were .often 

' bet* measure', 

com- deal of cqhfusf^Pfpr. 
rased d is tH b.u tlo'n ^ 
orage , tion (dat'a’o^djwMWi^f 
emas. from a - centralisou^^^ 
tjiese- was' 

..' are' ■betwee,h4$^W^^M^ 
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distributed processing 


Two approaches to 


systems design 


THERE can be no doubt that the 
trendiest piece of jargon in the 
computer business since "data- 
base management” hit the 
headlines a few years ago. is that 
of "distributed processing". And 
like database technology, it has 
started off as an empty phrase, 
meaning exactly what the indi- 
vidual using it wants it to mean. 

What features go to indicate 
what is a distributed processing 
system? There are several. 

' But at this stage In the deve- 
lopment of the technology, it 
should be made clear that the 
Intention of taking the com- 
puter’s power to the end-user, to 
bend applications and data for- 
mats to accommodate non-DP 
personnel, and be simple to 
understand, operate and pro- 
gram; these are the signposts 
which indicate a true distributed 
processing system. 

Other easily-noticed charac- 
teristics ore the lowish costs per 
user terminal (under about £500 
per month, including hardware 
am! software rental, mainten- 
ance, line costs including 
modems, data storage and cen- 


clever - quite a lot of RBTs are 
really ncr more than stripped 
down and refurbished second- 
generation processors and 
memories, very good for the 
ecology, movement and the sup- 
pliers’ Idle equipment inventory, 
but a bit rough on those unsu- 
specting customers who think 
that they are going to get a shiny 
reliable new machine. 

But time went by and new, 
improved terminal systems were 
Invented by the manufacturers 
to bring down the price and 
improve the speed of Job turn- 
around to the market-place. 

All sorts of goodies were 


By Sean 
O’Connell 


Iral site processing charges); a 
system concept which enables 


system concept which enables 
the end-user to create, amend 
and process his data either 
locally or remotely without him 
having lo haul in hordes of 
computer professionals; some 
sort of access to a database 
through comms lines; and con- 
siderably more processing 
power than is represented by the 
black box beside the VDU. 

Tins is all very fine In theory; 
now is it achieved in practice? 
Given that Herb Grosch's law 
still remains good (Computing 
power increases as the square of 
its price) for modern technology 
processors, then il seems logical 
that centralised CPU power can 
be used more effectively by 
allowing mini systems located 
remotely to converse with it. 

Remote batch terminal sys- 
1 *™ S su ch as IBM's 2780, ICL’s 
7020 and CDC’s 200 UT were 
early stabs in this direction, 
allowing the computer-oriented 
customer to submit his jobs 
directly into the central site 
from a local card reader and 

the P roce ssed (or 
ABENDed) result on a local 
printer. 

The equipment was not very 



introduced, such as data com- 
pression, alternate and multiple 
input and output peripherals, 
'multl-leavlng', and so on. 

As the number of terminal 


protocol types proliferated, so 
did the number of users and 


suppliers. Nowadays all the 
world and his wife seem to be 


offering superior, cheaper 
RBTs. 

Because demand was increas- 
ing out of all proportion to the 
scheduled phase-out rate of 
potentially I'ecycleable old 
CPUs, suppliers had to start 
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using the emerging range of 
minicomputers. 

As economies of large-scale 
production were effected, so 
hardware prices tumbled and 
performance increased. The per 
penny cost of processing, albeit 
on rather basic machines, had 
never befen lower. 

Consequently people began to 
think about all that processing 
capability locked up and going 
to waste in performing stupid 
terminal conversation handling. 
Would It not be a good Idea to 
use the local processor more 
fully? — perhaps by marrying up 
data entry and data conversion 
with RJE? 

Meanwhile, minicomputer 
systems had been making big 
inroads in the user market-place 
generally. Processor-controlled 
keying and other data entry 
systems consumed a lot of mini 
production, and all sorts of users 
who could not afford or did not 
need the more expensive faci- 
lities of the mainframe com- 
puters had quietly been 
Installing these revolutionary 
machines, literally by the thou- 
sand. 

In 1975 there were £3,000 
millions-worth sold; the rate of 
increase in sales hus been and is 
expected to continue lo be about 
25% per annum. This will rise to 
about the £0,000 millions mark, 
come 1980. 

This compares with the more 
pedestrian rate of growth during 
the same time-scale of about 
11% for mainframes, from 
£28,000 millions lo an anticipat- 
ed £50.000 millions. 

The ambition behind a distri- 
buted processing system is (or 
should be) to return to end-users 
of computing facilities the con- 
trol and responsibility for their 
own data at an economic price. 

There are several advantages 
in this philosophy: it places the 
onus for getting the data right 
back where it belongs - among 
its originators and users. 

it enables corporate 
management to observe and 
assess Just how much or how 
little use Is mode of computer- 
ised information. 

This makes it much easier to 
lop off a useless tentacle from 
the computer department; it is 
notoriously difficult to disen- 
tangle a muddle of monolithic 
- centralised batch processing 
tasks. 

A more difflcult-to-assess 
advantage Inherent iri distribut- 
ed systems lies In the fact that 
data held in diverse locations 
can be far more pragmatic and 
wide-ranging than would be 
tolerable on a conventional 
central batch system. This ena- 
bles the end-users to re-human- 


This will be based on a powerful 
and possibly quite expensive 
mini, for it must be able to 
administer a communications 
network protocol of some kind, 
act as an RJE device to the data 
utility, handle online Interactive 
terminals, and do local batch 
work as well. 

The third level comprises the 
intelligent terminals. These may 
be application-engineered for 
certain purposes, for example 
point-of-sale, passenger seat 
reservations, electronic furid9 
transfer and so on. These ter- 
minals will be bright enough to 
handle a number of peripherals, 
and possibly a number of 
keyboard/VDUs, as well as 
talking to the second level 
satellite machine. 

The final level comprises the 
user terminals themselves. 
Inherently fairly dumb devices. 
They normally operate asynch- 
ronously and comprise a VDU, 
keyboard and an interface. 
Possibly, they may be able to 
incorporate OCR wands or OMR 
light pens, badge readers, hard- 
copy printers, paper tape and 
punched cord readers and olher 
devices able to subscribe to the 
RS 232 specification. 

Horizontally -organised distri- 
buted systems have all the 
components of hierarchical sys- 
tems except one - that of the 
central data utility. 

This implies that the satellites 
become autonomous but co- 
operative mint-central facilities. 
They must be able to decide 
among themselves when to 
call upon each other for extra 
processing power or items of 
data, to handle incremental data 
transfers for system defence, 
and be able la assume master or 
slave status us the situation 
demands. 

Obviously the software over- 
heads are going to be very 
considerable, as these tasks are 


very much more complex than 
those outlined for the hierarch l- 


those outlined for the hierarchi- 
cal system’s satellite. 

This may help to explain why 
many more hierarchical systems 
have been successfully imple- 
mented than horizontal ones. 

One thing is certain; the 
control software in horizontal 
systems must be built and main- 
tained by top-flight systems and 
programming staff. By their 
efforts alone the whole scheme 
stands or falls, unlike the hier- 
archical system which can 
tolerate a retreat back to tried- 
and-tested RJE and time sharing 
If necessary. 

There is nothing particularly j 
remarkable, about the system" 
'components just described. So 
what is all the fuss about? The 
big innovations lie with sur- 


Do these same remote sites 
also generate large quantities of 
data required for immediate 
interrogation mainly by local 
users? 

Alternatively, does the central 
computer generate lots of data 
which is primarily used locally 
rather than centrally? If the 
answers to these questions is 
positive, there may well be a 
case for distributing the data- 
base. 

Having decided to distribute 
the database the fun really 
starts. The software to adminis- 
ter the distributed database is 
considerably more complex than 
conventional DBMS. Apart from 
the storage and retrieval ele- 
ment, there are two other major 
software components to be 
implemented. 

The communications 
software to supervise the trans- 
mission and receival of mes- 
sages between processors is an 
obvious necessity, but the 
network component is often 
either minimised in importance 
or simply overlooked. 

The network component has 
three main functions - keeping 
track of where data elements are 
throughout the whole system 
and the combining of a transac- 
tion witli its operation nl data; 
the management of simultan- 
eous access to data and recovery 
from system failures; and to 
control sequential access to data 
and organise its transmission to 
and from the user. 

To this end it will be necessary 
to decide on the nature and 
physical location of the master 
directory or ’superschema’. 
WUh some popular hierarchical 
systems you do not have any 
choice, they must be centralised 
and Indexed sequential because 
that’s the way it is. 

But in a perfect world the 
systems designer should be free 
lo decide for himself whether to 
locate the superschema to suit 
the nature of the organisation. 
Obviously, the bigger the 


Distributed processing Is 
one of the computer 
industry's most fashion- 
able buzz-words, but few 
people know what it 
really means and even 
fewer have much exper- 
ience of this new com- 
puting method. 

Two users who have 
looked into distributed 
processing describe their 
experiences in this sup- 
plement. Peter Murphy 
talkB about the think- 
ing behind a move from 
centraliaed to distributed 
processing at bis com- 
pany, Elido Gibbs; while 
Mike Berry tells how- 
Cadbury Schweppes dis- 
covered that despite. the 
manufacturers' claims, 
the Ideal hardware and 
software for distributed 
processing are hot yet 
available. 

And Ken Wong, a. 
security specialist at the 
National Computing 
Centre, gives advice on 
solving the security 
problems poeed by 
decentralising process- 
ing power. 

But first, on this page, 
Sean O'Connell defines 
distributed processing — 
and also says what It is 1 
not, then describes the 
two main approaches to 
it. 


database the bigger the 
superschema. and the designer 
is faced with decisions to make 
about machine capacity and 


performance. To keep complete 
sucersch etnas on each distrlbut- 


supersch etnas on each distribut- 
ed processor increases perfor- 
mance, but is very expensive 
and' time-consuming on inter- 
processor communication. 

The alternative to the distri- 
buted superschema is to have 
centralised superschema. inter- 
rogateablc and maintainable by 
all remote sites. This is perilous, 
us il requires much more com- 
plex software, very broad band 
and rapid communications faci- 
lities, and superb systems 
design. At present there do not 
appear to be any working 
examples of this approach which 
the owners have too much 
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ise the computer system If they rounding software; and as has 


so wish. beert hinted at, this Is'the weak ' 
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DISTRIBUTED PROCESSING ■■■ :T‘ * : : 

Getting the ^ 
network 
mixture 
right first time 

By Peter Murray 
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SUCCESS qs well as failure can 
create problems for a company. 
Rapid growth can mean that 
resources which were once more 
than adequate become stretched 
and less effective. The art of 
good business, therefore, is to be 
prepared for growth and to plan 
development of resources to 
suit. More often than not these 
days, expansion entails further 
investment in computer sys- 
tems. 

Elida Gibbs, the UK health 
and beauty aids subsidiary of 
Unilever, is now carrying out 
just such a plan which, when 
Implemented, will make use of 
communicating minicomputers 
for real time work, a mainframe 
for batch jobs, and the services 
of a bureau for specialised oper- 
ational research work. 

This, it is thought, will pro- 
duce the right blend of comput- 
ing power to serve the growing 
needs of the firm. The company 
has been using a computer since 
1965, and now has an IBM 
370/138 with 3330 discs, telex 


A mixture of central, 
batch processing on a 
mainframe, distributed 
processing based on 
minicomputers, and epe- 
cialissd work using a 
bureau is the aim of Elida 
Gibbs, the health and 
beauty aidB subsidiary of 
Unilever. The firm's man- 
agement services 
manager, Peter Murray, 
talks about the thinking 
behind the change from 
purely centralised pro- 
cessing. 

plug-compatible tapes and 
Sanders 3270-compatible display 
units, ail in London. 

There is also an IBM 3780 
terminal at the Seacroft factory 
in Leeds, acting as a remote job 
entry terminal for factory appli- 
cations sending data down the 
line to the mainframe. Another 
factory in the Leeds area 
(Whitehall Road), collects data 


on forms which are transported 
by bus to the Seacroft factory, 
where they are keypunched 
ready for input to the 3780. 

In 1978, it was decided to build 
a new warehouse south of 
Leeds, about equidistant 
between the Seacroft and 
Whitehall Road factories. At the 
same time it was realised that 
the 370/135 then installed would 
run out of capacity by the end of 
1977. 

The company was therefore 
faced with either a major 
upgrade of its mainframe, or the 
decision to re-organise its DP 
activities. With four sites (two 
factories, the London office and 
the new warehouse) needing DP 
facilities, the opportunity was 
grasped to distribute processing 
out to where it was needed. 

In order to meet the com- 
pany's objectives, a plan was 
developed to cover three basic 
applications. All three will make 
extensive use of CinconTs 
Environ/! teleprocessing moni- 
tor in our customer service 
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your 
application, DELTA 
have a display i 
system to suit yon 

DELTA 4000 

Our standard terminal whjch gives you 
full editing facilities, paging, synch/ 
asynch transmission and programmable 
function keys within the long list of 
standard features. 

DELTA 4050 

The data communications terminal de- 
signed for multi-drop networks. Proven 

replacements for BURROUGHS, 
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HONEYWELL and UNIVAC displays. 
Includes Lina Monitor for efficient 
system de-bugglng and troubleshooting. 

DELTA 4300 

Our Text Processing terminal which 
includes automatic . Ragged Right Justi- 
fication, powerful search and replace 
facilities and up to 8.5K characters of 
display memory in its comprehensive 
features list. . i 

DELTA 4500 

Full user programmability makad the 
4500 ideal for "intelligent" terminal 
applications and for the development of 
customised display programs. 

DELTA 4700 

Our floppy disc-based terminal system 
which gives total flexibility for jnfqr- 
mation retrieval and word - processing 
applications. Up to 1.6Mb of local 
storage all packaged in an attractive 
Workstation. r . 


applications, and will benefit could be displayed to enable 
from the use of interdepartmen- planners to take the appropriate 
tal databases, updated in some action ol the earliest possible 
cases on different sites. The moment. 

diagram in Figure 1 shows how Under our new system VDUs 
the final system will look. will be installed in both our 

We have established that with factories at strategic points, and 
the new warehouse we would information about materials 
have four centres requiring arrivals, materials usage and 
processing facilities (two fac- production will be input to the 
tories. head office and the ware- database ns soon as it happens, 
house itself). As well as being quicker, the 

The first of the three new system cuts out much clerical 

applications systems to be deve- work, data preparation, and 

loped was the warehouse sys- batch terminal equipment, 

tern, which would handle the A major feature of this system 
movement of goods into and out is a mixed integer programming 

of the warehouse. We decided model which produces opti- 

we would need two minicom- mised production plans. Because 

puters on site, which would in of the specialised nature of the 

tum require a local database to mathematical programming, 

keep track, of pallets and this runs on the Sciccm Coin- 

customer orders going through puter Services Uni vac system at 

the warehouse. Milton Keynes. This lias access 

Secondly, the new warehouse lo the logistics database which is 
gave us the opportunity to alter kepi on the wnruhnuse com 
and improve our Invoicing und puler system, 
stock control systems. We are The implication of these three 
planning to have an online applications was that we would 
database with details of orders, have to increase our computer 
customers, prices, stocks and power considerably. Also, half of 
sales ledgers. the existing work on the IBM 

By giving facilities for online mainframe would be replaced by 
inquiry and update, we aim to the new applications, thereby 
Improve customer service, while relieving the load on the main- 
cutting our administrative costs. frame and rendering an expen - 
A customer's details will be slve upgrade unnecessary, 
accessed on the VDU by keying Having decided that 
in the first four letters of his processing power and files 
name and town. All details should be kept near where they 
regarding any of his outstanding were needed (ie, we look the 
orders will then be displayed on "distributed" approach) we sel- 
thescreen. tied on using Digital i:(|uipmeui 

The third application covers PDP-11 /70s ns the main 
logistics planning and factory machines In our network. Tins 
data capture. This Is a 11/70 is the largest in Hie Pi >p 1 1 
large-scale project involving the range. The system has ah hue. 
replacement of existing batch grnl cache mcmnrv and operates 
systems in sales estimating, under IAS. a multifunction 
stock planning, production operating system which can 
planning and materials control, handle batch, real time and time 
and wastage reporting. In their sharing simultaneously, 
place will go a single online Two 1 1 /70s will he installed at 

, ° ne i d w£?i ase each of our com Pbtcr centres 
updated In real time via VDUs. (head office, and the new ware- 

Like most consumer product house), one lo act ns the real 

finU R P ?„ S I e i S6Veral L ime machine and the other for 

links in the chain between our batch program development, 
markets and the production line, and back-up when needed. At 
For example, a rise in demand each factory, a PDP-11/70 is 
triggers off a revised sales esti- used as a terminal concentrator 
mate in the marketing depart- for local processing. Back-up In 
ment. This is passed to the stock each case is provided by a 
planners who see a need to PDP- 11/34 which, though 
increase production. smaller. Is capable of handling! 

Production planners are critical jobs In times of break- 
informed, and they check that down. 

labour and production lines are At head office, the 370/135 has 
available. The Information is been upgraded to a 138, in order 
then passed to the materials to give capacity for running 
planners who, if necessary, will certain warehouse and logistics 
instruct the buyer to contact work in batch mode. The 138 will 
suppliers. be linked to a local 11/70, and 

Although our present system therefore to . the rest of the 
operates quite effectively, the network, via the DEC DXUB, 
fact that each department has its which allows the local real time 
own batch system with Its oWn PDP- 11/70 to act. like a slave 
separate files does create delays peripheral to the 3701 
and dausefi extra clerical work. , i The warehouse database is 
, By creating a single database located at the . warehouse data - 
Which, can be displayed, and centre where it Is needed, and' 
updated from VDUs in the dlf- the order processing database is . 
ferent departments, a. change of at head office frith' the Customer 
saies estimate, production • plan Service Department: The third 
« v 4 a i!ability would bfe .. database. for ldgfetlcs, though 
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Figure 1; The Intended 
Duration, showing the tta 
munication set-up. 

centre. Tills is because ImiK; 
worth the extra Investment e’ 
peripherals and effort to few ^ 
the database actually on ty 
factories’ own PDP-ll/70$.Th 
warehouse is, however, onlr l! 
miles from each of the factarln 
and seemed the Ideal locations 
the circumstances. 

When running, the sptarr 
will use a mix of proprietaryatf 
h< ime -grown software. It? 
(hilaba.se management systf; 
we chose was PDP-11 Total fro: 
Cincom. 

It was also ideal for us in Ik 
IBM Total and PDP-11 Tool sr. 
virtually identical, and this a 
vital in' building an integrate: 
system. A further plus forusws- 
ifmt Total is extremely efficitr 
in its use of CPU time ar.l 
memory — a fact that make;- 
mi ideal DfiMS lo run on min: 
computers. It can, forexamp 1 - 
i mi happily on a PDP-11/34. 

(.'run imi mentions betwes 
minis in the network, both loc- 
mid remote, will be handled t- 
tile DEC software system DE 
net. This allows a collection ^ 
minis to form a net work, sharing 
devices, files and programs, an- 
creating inter-pro|ra* 
con mumient ion. Elida Gibbstui 
also written screen contfc 
software for the visual dlspH; 
units, so that they can operatein 
page mode and not the norma 
charnclor mode. 

VDUs can uccess program- 
residcnl in their local macnin' 
or can go through Screen Cu. 
trol mid DEC* net to a retry 
mud tine's program. Some ad- 
ditions even run partly 
local mid partly on a renw 
.system. This might hnpp«n. 
example, where a 
accessing a remote daWJJ 
We fell tluu it made more 
lo have the local progra} c *JJ 
nut all calculations 
interface with a remote t 

that reads and 
database, thereby cutting ^ r, 
on transmission time, - .u 
The IBM svstem fits In 
overall configurator ; 

DXUB and Its local Jgf-jjjj \- 
It receives information 
from a terminal, a mlnlco®?^ ^ 
or RJE input files. {•' 

All Input is transforme^J * 
DXUB to look as if ft gJjBg 

a magnetic tape or a 2701 
unit The interface - b 

receives this ■ rbCP^ * 
verts it from ASCII taEJCM j . 

and passes it to'.the. I S 
teleprocessing • 
online apphcatlpps.^g.j g 
updates a file j? 

batch, or enters JfS? SS*|oi 
in the Power/VS 
subsequent baten F^^pjT; 

will cost between 

what a conve'htiG^^^ajiJj;. 
solution wouW:.dd5t-w .i) 
the same; work-: 


the same: WOrkUh; ' 

feel it 

resources: 

network, and 

and edn 

gradually;- = 
peidj>hef&I£oC;p^ 

add whert.the^.#MfflM^ 
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DISTRIBUTED PROCESSING 


Security pointers 


for the end user 




By Ken Wong 




DISTRIBUTED processing has t 
brought the services of a large < 
computer installation to the end i 
user's door step, via intelligent i 

terminals or minis linked t 

together in a network or 
connected to a large host com- , 
puter. Unfortunately, it has also ( 
landed him with problems asso- 
ciated with the security and 
control aspects of his DP appli- 
cations and system require- 
ments. 

Unlike a large installation, the 
end user has a very limited 
budget for providing protective 
measures and control opera- 
tions. His staff are not computer 
specialists. Inexperience in han- 
dling DP operations tends to 
aggravate the difficulties arising 
from errors and omissions which 
plague most computer installa- 
tions. 

Because the computing 
equipment is located on the 
user's premises, staff tend to 
regard it as another piece of 
office equipment. It is difficult, if 
not impossible, to allow author- 
ised users exclusive access to the 
operation area. Risks of sabo- 
tage, fraud, misappropriation of 
resources, together with 
hazards of fire and flood, are 
more probable than those 
already experienced by large 
installations. 

The prime interest of the end 
user is in improvements to the 
performance or productivity of 
his business operation, rather 
than the in-depth exploitation of 
the technical excellence of the 
computer resources now at his 
fingertips. 

The number of staff who are 
equipped to design systems, 
write programs and run jobs Is 
probably very limited. Segrega- 
tion of duties may prove impos- 
sible or difficult to enforce. 
Potential perpetrators are pro- 
vided with more opportunities 
for attempting fraudulent prac- 
tice. Authorised users can make 
full use of their privileged access 
to explore for private gain. 

Although the risks are proba- 
bly higher, the extent of direct 
and business losses is probably 
much lower than that exper- 
ienced by computer installa- 
tions. Demands for air condi- 
tioning, humidity and dust con- 
trol are also less stringent. 

In the event of a disaster, the 
replacement cost of damaged 
equipment is several orders oF 
magnitude lower than for large 
computers. Unlike a computer 
installation which provides a 
service to a conglomerate of 
user departments, the owner of 
attributed processing facilities 
probab y only makes demands 
tor dedicated usage. The volume 
of storage media, stationery and 

?n2i! ne 5 ta ? on b comparatively 
® ack ' u P an d recovery 
procedures are easier to plan 
and simpler to enforce. P 
Faltores due to the host com- 
puter or communications equip- 
H» n ik h ® network will not 

!22?- the user of hls abl,it y to 

SE-PUI transactions. The 
8ac . h transactions 


<»>■„ r, . . ‘■"iiow.uuns 

Shi elnyed for some lime. 
‘ still be validated 


for B queue ready 

lran .smlssiQn pendina the 
° VEr y of the host computer or 
communications network. 

n.« u * er is well aware of 


» has times the effect of extended c 
large disruption of computer t 
e end resources on his business may 
ligent even be expressed in financial t 
nked terms. I 

k or Because his staff are busi- a 
com- ness- oriented, instead of com- f 
s also puter-oriented, manual fall-back 1 
flsso- procedures could be developed 
and an d handled with ease, in the 1 
appli- event of local computer disrup- f 
[uire- tions. | 

Data control Is now comple- ! 
n, the tely in the hands of the end user. 5 
mited He can tailor hls control and < 
ective validation procedures to suit his ' 
ipera- business requirements. If neces- I 
iputer sary, elaborate checking can be 1 
i han- performed locally without caus- i~ 
ds to ing degradation of performance 
rising to the host computer, 
which Input errors may be rectified 
stalls- on the spot by user staff who can 
apply their business knowledge 
uting to deal with discrepancies aris- 
n the ing from both source documents 
nd to as well as the transcribed input 
fee of records. However, the oppor- 
cult.if tunity for compromise also 
uthor- increases, if supervision of error . 
to the control and data modification 
sabo- is not enforced, 
lion of The following are some of the 
with controls to help the end user 
d, are improve the security of distri- 
those buted processing. It is noL 
large recommended that a user should 
adopt most or all of them. He 
he end must assess hls own business 
to the requirements on the computing 
vity of resources in order lo decide 
rather which of the controls ure neces- 
ition of sary and adequate for his needs, 
of the A cost-effective solution for one 
at his user may well turn out to be 
cumbersome and inadequate for 
ho are another. 

stems. The computing equipment 

jobs Is should be installed in a room 
?grega- which should be locked when 
impos- left unattended. Staff wanting to 
nforce. use DP facilities should enter on 
re pro- a logbook the date and times of 
:unities log in and log out. as well as the 
it prac- purpose of the visit, 
n make To combat fire hazards, some 

I access form of portable dry powder fire 
n. extinguishers should be 

probn- installed in the room, mounted 
F direct on walls for easy access, 
robably The DP room should have 
exper- proper drainage against flood- 
istalla- ing. Plastic covers should be 
condi- provided to cover all equipment 
ist con- to avoid water damage arising | 
it. from storms, burst pipes or 

iter, the fire-fighting on higher floors, 
(imaged The reliability of communica- 

ders of tions equipment in line and 
or large terminal use is not as important 
imputer as in a time sharing network. If 
vides a sensitive data is to be transmit- 
srate of ted to the host computer for 
wner of remote processing, an effective 
’acllities safeguard against wire-tapping 
lemands or disclosure of information due 
volume to misroutlng to another user 
lery and would be the encryption of data 
iratively before transmission, 
ecovery Latest developments in the US 

to plan in this area involve the use of 
microprocessor chips at both the 
3st com- transmitting and receiving ends 
is equip- to carry out the encryption and 
will not decryption of data. As a .result 
ibllity to the host Computer suffers no 
ans. The performance, degradation. If 
isactlons there id great demand from end 
me time, users, the volume pf production 
/alidated 0 f such chips might bring the 
ue ready price down to a fraction of the 1 
ling the terminal cost. ,• : . 

iputer or To minlmise the misrouting of 
twork. . date to another terminal in the 
aware of distributed network, some ttty 
se time rhtrikjs L , provide a hardware 


of that terminal Is checked 
before transmission. 

Error correction codes 
together with communication 
protocols will reduce transmis- 
sion errors as well as detecting 
possible drop-outs of bits or 
blocks of data. 

A cheaper solution to encryp- 
tion is to use output templates 
and to code all name fields in 
records. The end user provides 
himself with a template to 
superimpose on the received 
data which gives the column 
headings for their proper inter- 
pretation. He also has keys to all 
coded data. For the wire-tapper 


or after misrouting of data to the 
wrong terminal, the output will 
appear as columns of incompre- 
hensible codes. 

A password system may be 
employed for authorised users to 
authenticate themselves when 
requesting terminal access. To 
avoid misuse of production pro- 
grams and sensitive data files — 
eg inadvertent modification, 
fabrication or deletion of tran- 
sactions. effecting unauthorised 
changes to production programs 
— various categories of access 
privileges may be allocated to 
staff of different grades with 
various levels of authority. Such 


privileges include, for example, 
authorisation to READ (retrieve 
only), WRITE (input new data), 
APPEND (modify existing 
record), EXECUTE (use pro- 
gram to run Job), and COPY (list 
coding on output). 

To render unwanted sensitive 
documents and data unreadable 
before discarding, the services of 
a document shredder may be 
enlisted. The operation should 
be carried out under supervision 
to prevent abuse. The shredder 
waste should be stored In a 
metal container with a self-clos- 
ing lid to minimise fire hazard 
and should be emptied regularly. 


Dietributed processing 
puts computer power 
exactly where it is need- 
ed — In the end user's 
office. But that means 
that the end user aleo 
gets the security prob- 
lems. Dr Ken Wong r a 
senior consultant in the 
National Computing 
Centre's computer secur- 
ity and privacy division, 
gives the user advice on 
security. 


Olivetti Systems. 



Adaptable enough to join any network. 



There's a new breed ol distributed data processing 


systems. They come from Olivetti. 

Over 43,000 new Ollvetli A5, A6, A7 and TC800 
systems have been sold worldwide, leading -the drive to data 
devolution. 

Their programmability permits them lo work 
independently or to integrate easily with almost any 
mainframe computer. 

Their modularity allows enlargement of existing 
teleprocessing networks. 

One of the Olivetti distributed processing systems is 
ill* Town. An intelliup.ut modular terminal s vs Lein witli a 


theTC800, an intelligent modular terminal system with a 
difference. 




system adapting to the people who use it. 

All of which makes LheTC80Q the ideal intelligent ' 
terminal system for banking and finance. 

Olivetti has installed throughout the world over , 

1 15,000 data processing systems and minicomputers, 155,000 
terminal s.and teleprinters and more than 335,000 
accounting systems. 

So many reasons why you shduld consider. . 

ftL; For details pf Ol Ivetii systems, , 

r ± ( T— write to Peter White, 

■ British Olivetti Ud., 

Consider Olivetti first. ’• 
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Mi DISTRIBUTED PROCESSING 


Forget the euphoria- [ 
and get down to earth 


IN the wake of the present 
euphoria that distributed pro- 
cessing is all we have ever 
needed, perhaps a little down to 
earth reality will help redress the 
balance. It is significant of 
course that there Is no one 
definition of distributed pro- 
cessing. a fact that In its own 
right spells trouble. 

How many other industries 
develop a -whole range of i'fi- 
defined possibilities under a 
single nomenclature? So, you 
can have a star system, or 
hierarchical, pyramid, lateral, 
vertical, wheel, etc. We do get 
carried away don't we? 

The pu rpose of thi s article Is to 
examine some aspects of the 
,technology(?) and question 
whether the current or known 
future levels arc at all adequate 
for likely commercial needs. 

1 am not qualified to speak of 
the university environment 
where, with ARPA-like net- 
works, distributed processing 
had some of its beginning. 

One might suppose that the 
originators of distributed 
processing expected it to be of 
some considerable interest to 
the distribution Industry, and 
certainly my own company has 
a great Interest in it. 

With many remote locations, 
with growing interest in termin- 
al systems, distributed process- 
ing offered us the chance of: 

1. less dependency on the 
central system, and main sup- 
pliers' teleprocessing strategy; 


2. reduced loading on the 
central system, including 
smoothing of peaks; 

3. more stay-up-ability in 
depots and factories; 

4. natural depot processing 
staying in depots; and 

5. reduction In central cost, 
and maybe total network cost. 
We have been looking at 

different systems for some two 
years and have not found our 
“idear. As our growing order 
entry systems increased the load 
and cost of the central solution, 
and coincidentally the depen- 
dency the remote locations had 
on high centre availability, so 
we began to explore what sup- 
pliers had to offer. 

We quickly discerned that 
offloading central load needs 
offloading of file data and here 
we first question the systems 
available. 

Our need Is for Femote sys- 
tems with reasonable size, say 
up to 30 Mbyte discs, preferably 
removable packs, with very high 
disc reliability. 

In our situation, with over 70 
depots and factories, we would 
probably have 15 to 30 mode 
systems. 

With only a small amounL of 
hardware difficulty we might 
expect system difficulties at one 
or two locations per week. 

With a desire for "black box" 
systems where remotely one 
does not need knowledgeable 
DP staff, how do you service, 
from the centre, locations with 





hardware difficulties? Can you 
afford the time to replenish a 
lost file over the network (30 
hours for a 30 Mbyte file). 

Without distributing data, 
few inroads into the offloading 
problem can be made; and, in 
any event, little effect on central 
dependency is achieved. 

Using the remote intelligence 
simply to contract messages up 
and down the line, or to do that 
validity checking that does not 
need file data, barely scratches 
the surface of the problem. 

You have to distribute your 
data files. What data to 
distribute? Ail of It? Some of it? 
Master files or only "local" files? 
If any file is shared by more than 
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By Mike 
Berry 


Mike Berry, who is head of 
computer services at Cad- 
bury Schweppes, examines 
some of the aspects of 
distributed processing, and 
questions whether current 
or known future levels are 
adequate for likely com- 
mercial needs. 


one node, where can it be 
located? If you are distributing 
copies of master files, how do 
you ensure they all stay In step? 

' What file transfer, audit, 
checking, reconstituting 
software is needed? What are 
the logistics of moving large 
master files to "n" locations 
each night? 

With due respect to the sup- 
pliers and the software industry, 
nothing like enough under- 
standing of these problems is 
evident. We have discussed 
these problems with many 
would-be suppliers but frankly 
most of them just wave their 
arms at it. 

Continuing with hardware 
constraints for a moment, apurt 
from the electro-mecliHnical 
difficulties already covered, 
few technology constraints 
should remain. Any that do are 
probably marketing considera- 
tions. 

With cheaper store, with 
microprocessors, multiple If 
necessary, with sophisticated 
I/O channel technology, one 
assumes that most variants are 
practically possible. 

One constraint presently in 
evidence, although it is software 
as much as hardware, is the 
facility of "downstream'* ter- 
minals. Most suppliers simply do 
not have the facility. 

Those that do usually limit the 
number of terminals and spurs 
and in some systems the down- 
stream line protocol is dlffercm 
from that from the node to the 
host system, usually meaning 
that the host can never “sec’’ the 
down terminal. 

The effect of these difficult to 
understand constraints is one of 
three: 

1. More nodes than necessary 
are required; 

2. - Small locations have to 
stand the cost of being mini- 
node systems, or: 

3. Small locations have to stay 
tethered to the "mother" host 
system in a non-dlstributed 
way. 

We have found this constraint 
an ex tremely disappointing and 
irritating one and I am amazed 
that more has not been done. 
Perhaps t^e explanation is that 
most of these things begin in the 
US where either "small" out- 
posts do not exist, or people do 
not worry about the cost of 
equipment as much as we 
Europeans dQ. - 

c °upte of threads 
■ififiether let me return to the 
.fcrraes. problem. (Inc® 
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M;itlV ill Ihr putritl i.il 
MippliriS Wi» have spnlltMl Willi 
have pu'lViml ihsti ihuii'il sys- 
tems (ti.il are largely self nm 
tuinetl with n simple batch 
exchange ai tin- end nl the il.iy 
witli tlte centre, it may pist lie 
semantics but tins is mu civ 
decent raliscd processing In any 
event, (he popularity •■[ tins 
offering is probably explained by 
noting t lint most suppheis have 
long since had lemoir jnt> i-mry 
work station systems and were 
well stblc to jump on i In- distri- 
buted processing bandwagon 
with the same level of techno 

logy. 

However, they were not so 
ready to offer 3271) VDU-like 
.\vcess to the host system. 

Ironically these suppliers were 
quite strong on discs and file 
processing where the plug com- 
patible VDU hrigaite were, until 
recently, not ul all strong on 
discs and files. 

While the hatch exchange 
method suits some users, presu- 
mably so as many are using it. it 
did not suit our environment at 
all, principally because of the 
shurc file problem previously 
mentioned. 

In determining which I ilex in 
distribute, not with:.!. Hiding i In- 
many problems, we decided lo 
hold shared records at tin 1 rent re 
- for example cnslonu-r leoml-. 
for national customers lli.u 
could deal with any depot, oi 
slock records of .-.liiin-d w.m- 
houses. 

T ims we developed a need foi 
the remote node, usually sup 
plying its irniisnrlions with data 
from local files, to deled sit na- 
tions where it could not satisfy 
the request and to dynamically 
access tile host, transput cully to 
the remote operator, save for a 
deiuyed response. 

litis one seems to have caused 
more litnnol! in our potential 
suppliers than tiny other need 
wc have expressed, ami certain- 
ly soils the men horn the hnvs. 

We have round hut one or two 
systems that nm provide truly 
dynamic access, per terminal, in 
this way. Some can force it if the 
operator knows in advance that 
the transaction needs it, lad thin 
is not always possible. 

ff one compounds tills need 
with the need lo drive and 
maintain similar dynamic 
accesses for downstream VDUs, 
then a complete solution docs 
not exist. 

Huts fur then, I have recount- 
ed n viow of present hardware, 
softwurc and application tech- 
nologies, emphasising transac- 
tion based commercial systems. 

In my company, and I suspect 
in many others, there Is a grow- 
ing use of remote job entry 
workstations and interactive 
time sharing terminals. 

Suppose now we wish to map 
these on to the same network, or 
porhaps ig some cases actually 
use the same terminals ns the 
mala transaction terminals. 

Now one needs a remote node 
system, with downstream 
VDUs, with addressing and 
routing facilities that at one time 
can recognise that the terminal 
wants access to local data, at 
another- that it wants dynamic 
access to ht»« data, or that at 
another, time it wants to open up 
a "session;’ wjlh the host In 
remote job dhtry of interactive 
mode, thiS;i}me using the node, 
simply as aatagmg post. 

. HQw-'hMbjy systems do you 
know that dp id] or these things? 
if it, deeds thcHM might of over- 
: - en^neefdtf-sdiu uons Uko SNA, 


approach using ufotmad 
winch may already hai® 

I ' 1 1 »l i ic i >1 c i mipaliuiity vjthwi . 
mainframe. *1 

Wc have considered 
Mhilily, as have many 
companies, and many h! 
achieved success. A comm'. 
in our case is that weaie^ji 
more concerned to gg^. 1 ., 
systems going quickly and ui : / 
ly and the do-it-yourself iwtn 
neither of these. 

Disciplined ■ applkitc.; 
approaches do not exist; 
while software houses mi: 
quick ns any lo get with kr 
lerms uf distributed procesg . 
their "expertise” is walenb 
and track records variable • 
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confidence in. Indeed iheietiJ 
been many recent cases «ts> 
such systems have be 
afundoiiMl. 

I lie need for centraliK 
xupi-iM-iiemas is obvious iff 
Ini al database is large. Bull: 
grossly impracticable to V- 
ninxt of the system's Ik 
updating distributed supers!- 
t iii is about the place. On A 
other hand, data Integrilj't 
well suffer. 

A possible, but prow, 
unsiilisfuc.tnry compromi? 
might lie lo nvold real t- 
updates alloeetherand.ta“ 
cumulate iiirfilc.ariivillesn 
separate log file ond tnea P 

1 t mu a complete system i|£ 

:ii regular prc-deieroutf 
hit rivals. . 

You have to keep the Bju 
anyway for recovery^ 
for the system must mu 
in-liuill check-point backtrtf 
dump file somewhere. 

It should bo observe^ 
illHlrilmledHysteroswe^ 

niiUire loss prone to 

bul earn must bc l^ 1 ^ 
designers lo 
xyslmu degrades grijW 
successive components^ 

11 Other points ■bjjj®*}- 

svstems which W K 

are the needs tor 

software to be corng,^ 

written. 

attempt lo bodgP5«*JLip:> 
and iiiLcraelWe ; 

DBMS, let alone* dW j..* 

^Tlt^hllosopty of * jt ■ 

cm. The sflcuriyj gj 
aspects are 

though, becauseW^ 
processors 
working on 
simultaneously---^ 

Therefore- 

easier to 

intrusions fniov^rc^jM 

areas, and 

to bury feVpOT 
sensHIvq 

are?of^^0f^| 

T 4®Sll 


mmtm 


Augwsh 25?- WW i 


IN its earliest commercial 
applications the microprocessor 
has tended to follow in the 
well-trodden tracks of its larger 
and more expensive predeces- 
sor the minicomputer, ine . 

formula is straightforward: 
apply the new devices to much 
the same tasks as before and in 
much the same kind of ways, but 
do it rather more cheaply. Were ■ 

It to offer no more than this, 
micro technology would still be 
of considerable significance and 
would open up a host of new 
computer markets. However, in 
the longer term, the new 
technology will prove to be of | 
more fundamental importance. I 

It is, for instance, likely to | 

alter radically the hardware and 
software architectures of what 
we presently call mainframes. 

As a consequence, it promises to 
change both the ways in which 
computer facilities are offered to 
the user and the range of 
applications of computer sy- 
stems as a whole. We can 
perceive some of the possible 
Future directions only dimly at 
the moment but they are none 
the less exciting for that. 

Many of the applications of 
■the future will be based on some 
[form or distributed computing. 
This term is widely misused,, 
being commonly applied to 
systems which are in some way 
geographically spread. Perhaps 
as a result, there is a correspon- 
dingly wide misconception 
about the present state of 
development of distributed 
computing. It is on its way but. 
in the strictest sense of the 
phrase, is not yet with us. 

The increasingly accepted 
definition of a distributed com- 
puting system is one in which 
there are several autonomous 
!but interacting computers co- 
operating on a common pro- 
. ,blem. The computers may be 
co-located or may be geogra- 
phically separated. On this basis, 
a system with dispersed ele- 
ments is not necessarily a 
distributed computing system. 

Is it really necessary to be so 
strict in definition? I would 
argue thaL it is, in order to be 
aware of the nature of distribut- 
ed computing, its problems and 
•its promise. The mere fact of 
geographic dispersion of system 
elements presents one set of 
challenges which, as many 
operational systems demonstra- 
te, can be met successfully if not 
optimally by the application of 
conventional hardware and 
software techniques. Concur- 
rent processing poses a quite 
different set of problems. It is 
essential to be precise in our . 
terminology to make the di- 
stinction. 

A simple example will clarify 
the difference between distribu- 
tion and separation. Until re- 
cently, mainframe designers 
nave had two main ways of 
increasing computer power. 
One, self-evidently, was by 
^slng the complexity of the 
opu hardware and device 
controllers in the context of a 
single -processor configuration. 
Generally, this implied a corres- 
pondlng increase in the com- 
piexity of the software operating 
system. The other avenue was to 
add further processors to a 
common main memory. 

Micro technology now offers 
the Potential for a third ap- 
: 2 : £ ro , use of multiple 
,e> pairs of CPUs 
;• 1 dedicated memories. A 
. prime motivation for the manu, 
a <toP tln g this route 
.i T ; _ * * le J he ability to produce a 
' SSL” ^mputers, with power 
V ; Sjjfjj re l®ted to price, from a 
■T;-. HlS number of standard 
, building blocks. To achieve 
b ' ■ 522“ of this kind, what some 
S-V ™ gners are calling federated 
fei; will requfre develop- 

two ma ta areas. 

pi provrfirtYf nee d ; greatly lm- 

hA. C infJ5 rconnect ‘ on techn °- 

f{Jf? 3ln?.l r £ ce8 and their sup- 
liH software must become 








distributed processing 


All change in the 
next few years 

By John McNeil 





Distributed processing is 
currently based on esta- 
blished technology, but in 
the long term new micro 
technology will be of 
fundamental signific- 
ance, says John McNeil, 
a managing consultant at 
systems house. Data 
Logic, and a member of 
the Science Research 
Council’s computing 
science committee. 


Centre, considerable effort and 
funds have been devoted to the 
implementation of experimental 
distributed computing systems 
in recent years. An early attempt 
was Pogos, employing 25 Data 
General Nova computers, 
intended to operate as an 
integrated system. Pogos was 
dropped when the elegantly 
simple control principles were 
found to be unstable in practice. 

It is a fair bet that other future 
test-bed systems will encounter 
similar problems of instability. 

Currently, the main thrust of 
PARC is on the Implementation 
and study of the Ether Net, a 
connected system of some 
100 personal computers. 
Generally, this work is held in 
some awe by other researchers 
in the field. 

*In the country, the Science 
Research Council’s Computing 
Science Committee, recognising 
the Importance of distributed 
computing, has taken the unu- 
sual step of launching a co-ordi- 
nated programme of university 
research in this area. j 

Currently, some 10 British 
universities are engaged in 
projects relevant to distributed 
computing and it is hoped that 
more will have research propo- 
sals approved in coming years. 
Under the energetic and enligh- 
tened chairmanship of Professor 
lann Barron, the SRC’s working 
panel on distributed computing 
Identified six main areas for 
research. Here it Is possible to 
touch on just some of the topics 
requiring investigation under 
each heading, ana to mention 
only some of the [researchers 
who are studying the problems. 

• There is clearly a need to 
develop an adequate theoretical 
basis fof distributed computing. 
Present high level languages are 
highly sequential, there is scope 
both for modification and for 
wholly new ; languages' which, 
address the problems of nonuse- ~ 
quential , processing. At the 
. University' pf Warwick, a team 
under br.ColIn-Whitby-Strevena 
will be irnDlethentina and ,efr 


database systems will be exa- 
cerbated when one computer 
requires access to Information 
controlled and organised by, 
perhaps, many others. 

• There is a need for greater 
understanding of how best to 
link computer arrays. There is, 
too, scope for research into 
means, such as dataflow tech- 
niques for increasing the power 
of individual processing ele- 
ments. At Swansea, Professor 
David Aspinall has for some 
time been studying the 
interfacing problems posed by 
arrays of microprocessors. At 
Edinburgh, Nick Shelness has 
begun investigating an archi- 


tecture intended to function as 
an integrated whole under 
decentralised control. Unlike 
some earlier decentralised con- 
trol systems in the US, Shelness' 
approach allows programs as 
well as data to migrate from 
computer to computer. 

• Among the topics for work 
here are the development of 
procedures or aids to enable 
designers to decide when to 
employ distributed computing, 
and how to structure their 
systems. Much work needs to be 
done on the means of deploying 
local intelligence under the 
control of the system user. At 
Queen Mary College, a team 


under George Coulouris Is 
devoting its attention to the 
ergonomics of highly intelligent 
.terminals, workstations, and to 
the best means of implementing 
their software. 

• Distributed systems promise 
very high robustness, due to the 
potential provided by their 
structures for the containment 
of errors. But other aspects of 
their design threaten to offset 
this advantage. Work is required 
to explore and resolve this 
conflict. 

• the promise and problems of 
distributed computing are not 
solely technical. We need to be 
aware of the likely penetration 


of future systems into wholly 
new fields in order to plan for 
them adequately. 

Some ot the topics may seem 
at first sight to be highly 
theoretical and well removed 
from practical computing. But 
computing as a whofe is now set 
on a course which will change 
every aspect — hardware, 
software and applications — 
within a few short years. Both 
the designer and the user, 
whatever their current areas of 
interest, should be aware of the 
work now being Bet in motion in 
British universities and would 
do well to follow the results 
when they begin to appear. 





My company supplies computer equtpment/softwere products/senncas 
to computer uaers ancj T would like tQ.find.out how COMPUTER 
PRODUCTS INTERNATIONAL can help me to reach a wider market: 

Please send me a copy of thd Computer Products International brochure 
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Second 
bureau for 
Isle of Man 

A SECOND computer bureau, run- 
ning a Prime 300, has been set up on 
thclsle of Man. The company. Island 
Business Consultancy, is only 4he 
third Manx organisation to gel a 
computer bigger than a small office 
system, the others being the island's 
parliament, which lias a Uni vac 
90/30, and Manx Computer Bureau, 
with a Digital Equipment 
PDP-11/40. 

Island Business Consultancy was 
formed two months ago and began 
by using computer time bought from 
a London company. An in-house 
machine was needed because the 
communication costs were more 
than the processing coatB. 

Richard Cpchrane, head of Island 
Business Consultancy, said there 
was room on the island for two 
bureaux as long as they did not get 
too big. ‘There will be a lot of small 
local bureaux In the future bringing 
computer power to amall com- 
panies," he said. "The big bureaux 
will have the problem of communi- 
cation costa," . 

Island Business Consultancy Is the 
eighth bureau to got a Prime com- 
puter this year. Cochrane Bald Prime 
was chosen because the amount of 
power available for the price made 
It highly competitive. 

The bureau is offering standard 
accounting and payroll services on 
the machine. 



Slowdown in US 
govt DP growth 


ACS explores micro market 


Applied Computing end Software 
; has taken delivery of this Zilog 
Z-SO MCS microcomputer as the 
first step in an exploration of tho 
market for micro-baaed eyeteme. 

Hie system Includes die Z-BO 
CPU, together with BOOK bytes 
of disc, 32K bytai of dynamic 
RAM and 3K bytai of PROM, and 
contains a aystam debugger, 

! floppy dlao driver, eonaole drive 
and bootstrap routines. It alao 
Includea a VDll and aerial printer. 

Initially, K will be used for 
•valuation and application deve- 


lopment work to moat the 
requirementa of applications 
which ACS bat already Identified 
In the freight forwarding and 
factory data collection areas. 

ACS intends to develop com- 
plete systems for client*, end 
anticipates that a single micro- 
computer-based system with one 
application package, will bo 
available for about £10,000, 
while a system baaed on one mini 
and four microcomputers, with' 
one application package, will be 
well under £100,000. 


ONE of the most important 
factors in the growth and 
dominance of US computer 
manufacturers has been the 
enormous exclusive market 
provided by the US Federal gov- 
ernment. However, statistics 
published for the first time by 
the US National Bureau of 
Standards Indicate that the 
central government market is 
now growing at a slower rate 
than the US market as a whole. 

In the financial year to July 
1975, there were more than 8,000 
computers worth $4.04 billion, in 
use in the federal government. 
In the same year there were over 
190,000 computers in use 
throughout the US with a value 
of $35.7 billion. The number of 
computers in the federal gov- 
ernment is increasing at a 
greater rate than the dollar 
value of the computer systems 
and will probably continue to do 
so. Meanwhile the number of 
computers in the US is Increas- 
ing at a rate twice greater than 
the rate of the growth of the 
dollar value of the Installed base. 

Computers In the federal 
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government ns a percentage of 
total US installed base has 
dropped from 10% in 1907 to less 
than five per cent in 1975, but 
the dull nr value of these systems 
is high; it dropped from almost 
13% in (970 to ubnut 11% in 1975. 


The Defence Depau meri , 
coni mues to be the biMesiZ 
Over the ta SgT* 
federal minicomputer inventory 
has grown at an average ytX 
rate of 22%, and now represent! 

about 55% of the total 


Further integration at Univac 


THE new Univac Minicomputer 
Operations division, formerly 
Varian Dntn Machines, is to be 
integrated into the Univac 
subsidiaries immediately in 
Australia and Canada. 

In Europe, Rune Nynmn. 
newly-appointed general mana- 
ger of the Office Equipment 
Division of Univac, will be in 
charge of deciding the rate at 
which the MCO divisions In the 


various Europenn countries wiU 
bo merged with the Univie 
marketing operations. 

In the US, however. MCO will 
continue to operate as it djj 
prior to acquisition by Univac, 
except that maintenance and 
customer engineering will k 
marged with those of Univac. 
Manufacture and development 
will continue to be based it 
Irvine. California. 


Racal -Zonal to diversify 


UK magnetic tape specialist 
Racal-Zonal of RedhDI, Surrey, 
is to diversify its range into four 
new new lines of magnetic 
media for the minicomputer, 
microprocessor and terminal 
markets. 

It is now offering floppy discs 
with an oxide coaling designed 
to minimise surface friction; 
digital tape cassette conforming 
to ANSI, ECMA and ISO stan- 
dards; a quarter inch tape car- 
tridge carrying up to 2.8 Mega- 
bytes in ANSI format and 
204.000 bytes in IBM format; and 
a magnetic cord for the word- 
processing and office 


automation markets. t 

The acquisition of Helle/nunn j 
Cassettes of Crawley, West Sus- E 
sex, has given Racal-Zonal t i 
fully integrated cassette plant, j 
Another member of the Racal f 
group, Racal-Milgo, hat { 
announced that the recent ly-ac- • 
quired Milgo Corp of Florida is 
to be merged with the Racal \ 
Milgo Inc subsidiary. 

Racnl-Milgo has just intro- ; 
duced a 5GK-baud full duplet ' 
modem buffered for transmis- 
sion over satellite channels < 
Called the 56K, it is claimed lo 
offer exceptionally low error 
rates. 


More powerful processing 


ENHANCED capabilities for the 
programmable Delta 4300E 
video text processor have been 
announced by Delta Data Sys- 
tems. 

The 4300E has a 4.5K memory, 
expandable to 8.5K, four displuy 
modes, ragged right justifica- 
tion, and a searclt function that 
allows the operator lo search 


text for a specific word « 
word -st ring, and if required, 
replace or delete It, 

Other features are a program- 
mable keyboard, full 128 upper 
and lower case character mi, 
and u V24 interface enabling 
remote or local CPU concre- 
tions at speeds of up to W* 1 
baud. 


Amdahl European centre 


• From front page 

company will look niter sou- 
them Europe. 

Amdahl has very small sules 
operations in Switzerland and 
Norway, and these will In- 
controlled by Germany und the 
UK respectively. • 

Charles said that Amdahl 
(UK) has taken on six field 
engineers, five of whom wore at 
present in the US being trained. 
Software people were now being 
hired. The company had also 
talked to a couple of candidates 
for the job of UK general 
manager. 

Datasolve’s move to Amdahl 
follows news of the delivery 
schedule for IBM's -3033 proces- 
sors (CW, August 11). Datasoive 
; has a 3033 on order but the 


machine will not be insuN 
until Ihc end of 
because of the long dellvfj .. 
delays caused by large numwrj • 
or order*. The company *»“ J 
needed extra capacity urg««J 
and chose the 470 after low®* 
at ulturnnllves. It is understood 
that those alternatives Jncljw . 
n 370/158 and an ltd Adva«« 
System. . '. 

Meunwhilc, Datasoive 
Edinburgh bureau SystemsnjK ^ 
have become th? first i 
European companies l« 
Honeywell 60/07. System^ 
machine was instaUed» ; 
month while Datasoive og 
its G6/07 to be live n AlrjJ ; 
ham by the end of .this J 
The 60/O7S are maddstHgr 
well’s factory In ■ 

Lanarkshire. 2 


DIY prices still dropping 


• From front page 

whose personal electronic tran- 
sactor, Pet, domestic computer 
was launched in the UK in May. 

Originally expected to be 
available next month, the sys- 
tem Is now scheduled for early 
next year. The. quoted price for 
Pet remains at £000, but Com- 
modore $ays this might well 
drop by the time it is introduced. 
Pet is based on the 6502 
: -eight-bit microprocessor made 
by MQS Technology : Inc, aqd 
, comes complete with a VDU and 
j. alphanumeric -Keyboard. Pro- 


Attalr range *.- * 

improved man in act ur 


16/30, 1976). 

down to 1750 In 

the fully assembledJSJw^ 
18 boara slots; 

Similar. 

made on. 6 p§*V 
assemblies, 

Martin UndsrwpedijgJJ 

director 

CompelecJ 

dons wouIdjW FsfsSS 
country 
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Dr Richard Horsnell, managing director of Philips 
Data Systems, tells John Kavanagh how re-organising 
support services and careful selection of new products 
has put the company on a firmer UK footing 

Suppliers of 
solutions 
to problems 



Philips Data Systems’ head office, at Colchester, wee completed in 1074 end accommodate* 
the central ealee, administrative and technical staff. 


LAST year Philips Data Sys- 
tems Increased the productivi- 
ty of .Its UK salesmen by 39%. 

In the first six months of this 
year it has Increased it by 
another fo%. 

These statistics can be inter- 
preted to mean that more 
people have been bothered by 
Philips salesmen over the last 
18 months, but the company 
believes that the figures reflect 
its approach to ensuring 
customer satisfaction. 

"We don’t see ourselves as 
hardware suppliers but as sup- 
pliers of solutions to prob- 
lems,” says Dr Richard Hors- 
nell. managing director of Phi- 
lips Data Systems in the UK. 
"No doubt our competitors 
would say ihe same, but are 
they organised to provide the 
applications software, the 
customer training, and our 
midwffeiy approach of getting 
a system born and live 
sucessfully? 

"For every one of our 60 
salesmen we have two 
software people, two-and-a- 
half engineers and one admin- 
istrator." 

"In some companies it's the 
salesman’s Job to Interpret and 
meet customers' needs. At 
Philips it’s everybody’s. Five 
years ago, engineers did elec- 
tronic repairs. Nowadays our 
engineers don’t talk about 
diodes and bits — they go In 
and talk about the customer’s 
payroll system." 

As far as products are con- 
cerned Philips believes It now 
has a coherent range for the 
bottom end of the market. 
Customers can start with a 310 
accounting system at £7,000, 
add a magnetic stripe reader 
and a cassette drive to move up 
to the model 320 and now add 
four newly-released floppy disc 
drives and a line printer. 

From a 320, customers can 
move to a 410 with cassette 
tapes, magnetic stripe reader, 
up to four 10 Megabyte disc 
drives, four display terminals 





Managing director. Dr Richard 
Horsnell . . . midwifery 
approach of getting e syatem 
bom and live succeaefully. 


and two line printers. This 
system can . handle four 
programs and has a Cobol 
compiler. 

Where do users expand to 
after that? "Hopefully to two 
410s,” laughs Dr Horsnell. 
“The UK is lucky to have its 
own computer manufacturer 
In 1CL, which provides strong 
competition higher up the 
scale with the 2903 and 2904. 
That is why we have chosen 
not to market our 440 and 460 
in this country. 

"Besides, 80% of businesses 
in the UK can be catered for by 
hardware in the £14,000 to 
£16,000 range, and our range 
meets the computing needs of 
96% by number of all UK 
businesses.” 

The ability to provide com- 
plete problem solutions is vital 
to Philips, as 80% of Its 
customers have, no profession- 
al data processing staff. 

“We have 200 application 


systems, training tools and 
support services which allow 
the businessman with no pro- 
fessional computing staff to 
harness computer power,” 
says Dr Horsnell. "Almost 80% 
of the application systems go 
In unmodified. And it’s not just 
small users who are buying our 
systems, as we are getting 
orders from a good number of 
big companies which are mov- 
ing into distributed comput- 
ing. They, too, are coming to us 
because of our software." 

How is Philips Data Systems 
getting on financially? The last 
figures available showed that 
in 1972 the Philips group lost 
£27.5 million on computer 
activities. Since then separate 
figures have not been given for 
individual divisions within the 
group. 

Dr Horsnell gives nothing 
away either, but he points to 
Philips' withdrawal from the 
mainframe business two years 
ago (CW, September 11, 1975) 
and says that move released 
capital for a major push into 
the US. 

"Philips Data Systems does 
80% of its business in Europe, 
but 42% of the market covered 
by Its products is in the US. So 
we have started a major deve- 
lopment programme In the US, 
with products specially 
designed for that market. For 
example, magnetic ledger 
cards have never been accept- 
ed there, so we are developing 
more products with floppy 
discs." 

With Its support -services 
completely reorganised and 
having shed the money-con- 
suming mainframe business, 
Philips Data Systems seems to 
be on the right road In the 
computer world. And with the 
Intelligent choice of products 
which the UK arm has made 
for Its own market place, its ) 
aim of increasing its share of 
the UK business from 18$ to 
28% by 1981 does not look too 
optimistic a proposition. 


In aid of disablad and blind computer staff 

COMPUTER WEEKLY’S 







The industry’s big night out 


Compuiai Waokly It holding Its B&cond Charily Ball. Lari y*ar wa 
celebrated our tenth anniversary, nils veer we nro fuel celebrating. 
Come end join In tho big night out lor tho computer induivy and help 
us raise funds lor the British Computer Society Specialist Gfoup lor 
the Disabled. Tho project we are tupportlna this year le the 
development of e keyboard terminal deijnnod for use bv dleabled 
and blind people. The Bell It being held under the patronage of the 
BCS and we hope that our reBdert will buy tlckelB to support ihli 
very worthwhile caute. Come end loin in (he industry - * bln night out. 
Dinner, cabaret and dance until 2 a.m. 


Tickets are El 2 each and 
include dinner, cabaret and 
dancing until 2 a.m. Tables for 
parties of 10 can be reserved on 
request. 


Friday, October 14 at the Royal Lancaster 










““ oiiiiv y»Cti\LI-, AUgUSl 40, JP// 

• C '• .’?*.* , !,m . . .' \ f I ' 1 i 

lir Canada plant link-up 
with travel agents 


AN unusual approach to 
designing an airline reservation 
system has been made by Air' 
Canada, with the Reservec II 
system, centred around a Uni- 
vac computer system at its 
Toronto headquarters. In addi- 
tion to holding information on 
its own flights* Air Canada also 
operates reservations facilities- 
for most regional airlines oper- 
ating in Canada. 

Air Canada is pioneering a 
form of distributed processing 
for airline reservations, by plac- 
ing VDU terminals in the offices 
of travel agents, thus relieving 
the airline of physically making 
the booking. 

At present over 300 terminals 


are installed in travel agents' 
offices throughout Canada, and 
by the end of this year the figure 
is expected to top 400, with 
projections calling for 800 by 
1980. J 

The number of travel agents 
equipped with automatic ticket 
printers will also be increased, 
and it is hoped that at least 20 
agents will have printers by the 
end of this year. 

Air Canada is pioneering the 
introduction of “one call does it 
all" system for travel .agents, 
because the Reservec II reser- 
vation system is module con- 
structed, and enhancement is 
relatively easy. 


System supports 15 devices 


How lack of 
maintenance 
can take its toll 
of DP budget 


A LOW-COST hardware and 
software computing package for 
use with laboratory instru- 
ments has been introduced by 
■Digital Equipment. Called 
DECLAB-11/03, the system is 
based on the PDP-11/03 mini- 
computer with large scale inte- 
gration technology, and can 
support 15 laboratory devices. 

Two versions are available. 
One, at £10,700. has a DEC LA30 

teleprinter while the £11.500 


model has a VT55 graphics dis- 
play. Each version has a floppy 
disc drive and is supplied with a 
scientific software routine for 
data a nalysis. 

Options include analogue-to- 
digltal end digital-to-analogue 
converters, a programmable real 
time clock and extra memory 
and peripherals. Software 
options include multi-user Basic 
and Focal, a high-level, easy- 
to-leam language. 


IT’S strange but true — the 
computer installation which 
spends thousands of pounds on 
preventive maintenance for Its 
system, which is processing 
data, will often spend not one 
penny on maintaining the 
devices on which that data is 
stored. 

The operator, who will treat a 
| console of flashing lights with 
care and consideration will, 
equally, handle a disc pack or 
magnetic tape like a rugby ball, 
and expect it to be Just as 


resilient. 

One of the most obviou.s 
causes of these apparent con- 
tradictory approaches is the 
relative cost of the various items 


— — — — w. v.iik wwir 

tradictory approaches is the 
relative cost of the various items 
of computer equipment. While ti 
CPU will, even In the smallest 
configurations, dispose of tens 
of thousands of pounds of the 
computer manager's hard 
fought-forcash, magnetic tapes 
of disc packs are, generally, 
expense items. 

Unfortunately, the expense 
Items can rapidly become ex- 


keeps on 

getting, 

bigger! 


Demand for space is so heavy that we have 

th „ 6 , GL £ t0 let us «• extm space 

at the Wembley Centre, and that gives us 
stands in addition to the original 1 80 . 

« w k6S C0r0 °r f the waitln 9 list and gives us 
a few - a very few ~ spare stands on offer 

Telephone Chris Timmins at 01-261 8437 
to reserve one of them. 


COM PEC '77 — seventh year of 

h m1?rn« a l| St COmputer ' terminals, 

microprocessors, systems and 
hardware exhibition. ; 

Organised for the sponsors ' .’ > ” 

■■■.=■ Computer Weekly ; V 
by lliffe Promotions Ltd ; ’ 
Room 82 1 , Dorset House; ' ..",V Y : 1 


pensive items if they ,uu mu 
> bundled and miiinluined with 
the cure und t'liitstdiTuiioii 
• commensurate with their real 
< value to the Installations, 
i life real value of the data on 
t each of the tapes or disc: packs 
i within an installation is best 
■ judged by the DP manager, but 
it will, in nil instances he grossly 
i out of proportion to the cost n’f 
the media on which it is stored, 
and, while most (no. not alp) 
installations keep back up 
material, this is rarely, if ever, as 
complete as the livc’file. so any 
value fixed to the data, must he 
weighted with the cost of 
re-creating that data in the 
event of a complete loss. 

The first natural n-tori to such 
an argument is, "We have never 
had a disc head-crash," or "We 
have never damaged a n- l of 
tape.” 

Thankfully it is true that 
complete losses, such as these, 
arc not common in the majority 
of sites; however, problems 
caused by incorrect band ling 
and non-existent maintenance 
of magnetic media still consti- 
tute a major expense in the DP 
budget, ullhnugh it may not he 
instantly visible to the dpm. 

I'o bettor understand this, it is 
necessary to explain Just what 
causes errors In magnet ie media. 

An error is recognised when a 
bit fails to occur at the lime the 
system expects it to occur, or 
occurs in a different form. This 
normally results from a change 
in tile head-to-suiTace relation- 
ship on the drive. 

In magnetic tape transport 
systems, the surface of the 
media must he maintained In 
ultimate contact with the drive 
head to ensure that such errors 
do not occur, ir a particle of dirt 
or an Hrea of damaged tape 
causes the surface to break 
contact with the head, then the 
resultant air gup will cause a 
distortion or complete loss of the 
slgnul In Hint area. 

In disc puck systems the head 
has a carefully controlled air gup 
between It and the surface. Any 
contaminants between the head 
and the disc can cause, at least . a 
data check, and at worst a head 
crash. 

The contaminants need not he 
large: n particle of dust of 100 
millionths of an inch Is sufficient 
to cqusq an error on magnetic 
tapo, and could easily cause a 
head crash on a disc drive. 

Although system manufactu- 
rers are building in error 
correction capabilities, these, in 
most cases, cause a loss In 
computer time which is invis- 
ible to the user, and therefore, is 
n some respects worse than the 
losses that can, at least, be seen 
and accounted for. 

So what can be done? How 
can these looses, both visible 
and invisible be minimised? 
This can bd achieved by: 
a ‘ Operator and Supervisor : 
training ip core and handling 
methods and procedures. 
o. Greater awareness ofenvi- 
ronmsrnqi control, including 
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Mainframes andpaf 
rnls get plenty of JJ’ ■ 
attention, but nw 
tapes and disc paSu 
often misused bib 
article Richard Eva; 
director of C&E CoJ 
tor Media 8eMc*iJ 
aiders soma of the as : - 
that lack of maintop 
can impose upon thsp 
budget. Whether n* 
tenance is done In-fr 
or by a specialist u*. 
pany it can help.toenxi 
more efficient opmfa 
at less cost, he up. : 


the exclusion of sufhtfe 
contaminants as foo<U 
rmd smoking materials L- 
the computer room, 
v. Regular inspection of 
d. Regular cleaning of raeti 
t*. Control of library quali)! 
periodical re-certl/icafe- 
re-initialisation, 
f. Incorporation of com: 
designed storage rectal} 
the computer room. 
Obviously, all of these r 
caul ions cost money, wfc 
they arc carried out by r 
operations personnel theo 
vvs nr one of the specialist fee 
such as ourselves, so the t:: 
must lv justifiable In tents, 
t In* savings. 

It has been calculated thr. 
recoverable data check ft 
l« -tween 2p and 10p in 5*' 
time. If we take the to' 
figure, and multiply It If f 
mmilHT of recoverable i 
checks on a tape we wit! p 
figure for the cost of errtBf 
I ti|M* or pack. This will 
each lime the tape w P® 1 
It laded. 

While it is difficul t todrf y 
average, 30 recoverable 
checks per tape or pack^ 
imt bean unreasonable W* 
Therefore, a tope or disc 
cun be presenting an 
with nn average of WPP 

It uuling In hidden W PJ* 
hidden costs. Multiplying^^ 
total number pf Jjgf 
week gives the total awl. 

These costs arc 
rough, and do not ing 
consequences ofcilherap^ 
nrnt data check or r jjjg. 
failure. The coat of 


consequences oicu |re '“ r '* 
nrnt data check or 
failure. The coat of P^- 
will vary dependent tjj* 
method m»d,owflP 
specialist firm. £ ul , f 
specialist firm (whlchf^ 
Installations, Is the ; 

mical) the costs can bsw 

aw Wgji 

seen tliat qn «jj. 
introduction, of'.suw * 
can greatly i 

costs ofaninstallsgr^! 

These c6s»a« m Jg. 
the 

n ram me, as 
nprove, 

[hat, ;the 
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greatly 
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Sewing thread manufacturer H. Green- 
Lm Ltd, whose biggest customer .s 
Ma^s and Spencer, became computer 
Almost bv accident. Managing 
director Geoffrey Greenberg admits that, 
when he ^called DEC', local office to 

see the PDP8A with floppy discs, no 


sag the PUrOH " 

J...U* t hav thought I was crazy as it must 
havaVean obvious I hadn't a clua about 


computers. All of us were as green as 
grass." But LAURA TATHAM describes 
on this page how Intelligence and 
enterprise have led an initially naive 
computer user to design and install 
systems that are probably at least as 
effective as could have been obtained 
from other sources, and are uniquely 
suited to the company's needs. 






Success story 




of the firm 



that ‘hadn’t a 



,V •. 


about computers’ 


Managing director Geoffrey 
Greenberg (left) dlacueaea the 
computer inatellatlon with Albert 
Jackson. ' 


WHILE the average company 
installs Its first computer sy- 
stems only after agonising 
decision and anxious planning, 

H. Greenberg Ltd, sewing thread 
manufacturer, joined the ranks 
of users almost by accident. 

What Is particularly remark- 
able is that the company, which 
began from a position of total 
ignorance, Is using with conspi- 1 
cuous success a number of 
self-designed business and tech- 
nical programs. These are; 
processed In time sharing mode 
through exploitation of a little, 
known operating system origin-- 
ally designed for use in an 
educational environment. 

How all this came about is 
described with refreshing can- 
dour and humour by Geoffrey 
Greenberg, the company's 33- 
year-old managing director. 

“About three years ago. we, 
were looking for a way to record 
automatically the output of 
some test-kit we had designed to 
monitor the performance of our 
threads in a sewing machine; I , 
imagined we'd probably need! 
some kind of a black box that 
would link our equipment to aj 
printing calculator." 

“It happened Lhat a friend oi- 
mine, Albert Jackson, was 1 , 
working at that time with) 
Computer Field Maintenance, so' 
one weekend 1 asked his advice, i 
Jackson, whose previous expe-. 
rience was with hardware onlyi 
(Leo. KDF9, PDP8s & Comms) 
had, about five years earlier,' 
taken an HND in electronics,! 
including some Algol prog-’ 
ramming. His suggestion was- 
that the best answer would be a 
second-hand PDP8 with A/D 
facility." 

"We then began talking about, 
other operations within the' 
company and evolved the idea of 
having a system that would. 


unusually inventive and well 


equipped for a company which 
employs only about 60 people in 
a single factory just outside 
Manchester. The company, 
which operates in an extremely 
competitive market, has 
increased its turnover by 40% 
per annum since 1974, when 
Geoffrey, son of the founder, 
assumed control. 

"We decided to tackle the, 
costing system first," Greenberg 
told me. "Prices move very 
quickly these days and we 
manufacture a wide range of 
products, from a lot of different 
raw materials that must be 
ordered long before we use 
them. It would obviously be 
useful to have a fast, flexible and 
reliable system t hat won Id 
recalculate our costs at any 
time.” 

Pending delivery of the com- 
puter in October 1975. Jackson 
had taken the opportunity to 
familiarise himself with the 
OS/8 operating system and to 
learn to program in Fortran. By 
December that year, six months 
after joining Greenbergs, he had 
converted an Algol costing 
program to Fortran and had 
written his own programs for 
stock control and quality con- 
trol. 

The manufacture of sewing 
and embroidery threads Is a far 
more elaborate process ttian the 
layman might suspect, Involving 
a long and complex series of 
operations that begins with the 
preparation of filaments of raw 
material and ends with the heat 
selling of dyes. Greenbergs 
make about 200 varieties of 


put the tensile test equipment 
online and to install a terminal 
so that the quality control 
technicians could key in other 
results. Programs written by 


problem Jackson contacted a 
large firm of architects which, 
he had heard, had tested an early 


Jackson compare Input data 
with up to 28 sets of previous 
results held in online files. 

Reports on significant devia- 
tions from standards are pro- 
duced daily as histograms. This 
system Is now in use and has 
been enthusiastically accepted 
by the quality controllers be- 
cause it not only reduces their 
clerical work but significantly 
improves their efficiency. 

It had become apparent, 
however, that before this prog- 
ram could come into operation 
or plans made for any further 
applications, a more powerful 
computer with conventional 
disc storage would be needed. 


version of a time sharing 
package that provided every 
user with a virtual OS/8 system. 
Known as ETOS, this software 
had been designed by Educomp 
Corporation of Hartford, Con- 
necticut. 

As there were no other UK 
users of ETOS. Greenberg 
decided to visit Educomp in the 
US. ETOS. he learned, requires 
an omnibus PDP8 with a 
minimum of 16K words of 
memory (and preferably 24), 


office a list of active orders, 
giving the status of each. This 
detail is also retained on disc so 
that the file can be interrogated 
when customers enquire about 
the progress of their orders (the 
manufacturing processes take 
minimum 1 0 day s to complete). 

In the costing office, the 
computer daily prints a stock 
statement showing the quanti- 
ties of raw material on order, in 
store and in use on the shop 
floor, and the stocks of finished 
goods awaiting despatch. 

First thing every morning, the 
computer prints out in the 


mtmuij r- v- LUUIjJUtU pi MILS UW1. 

clock, and RK8E control with, production office a “dye cheese- 
two disc drives. Educomp provi- sheet." whicli derives its curious 


two disc drives. Educomp provi- 
des a time share control module, 
the ETOS monitor and a number 
of language compilers. The 
system will operate with OS/8 or 
other operating systems. 




product when colour is taken 
into account. 


into account. , 

Samples are taken frequently 
at various stages of manufact- 
ure and are sent to the quality 



name from the cheese -shaped 
cores on which thread is wound 
ready for dyeing. This document 
is of great value to Greenbergs, 
for it aggregates all batches that 
use the same dye formula. 

In pre-computer days, it was 
not feasible to do this, so dyeing 
facilities were sometimes under- 
used and materials wasted, or 
the same dye might be prepared 
twice in one day, Greenberg 
estimates that savings In this 
area have been 10 to 
15%. Despatch arrangements 
are varied according to each 
customer’s requirements. If, for 
example, one item is wanted 
urgently, this will be sent as 
soon as possible without walling 
until others are available. 
Sometimes most of the consign- 
ment may be held in store to 
await call-off by Instalments 
over an agreed period. 


Which action shall be taken Is 
determined in the production 
office after calling out the 
customer order detatl on the 
terminal. Whatever the decision, 
the co-ordinator instructs the 
system to print an invoice/deli- 
very note set on her terminal. 

One copy of this document 
accompanies the goods; the 
other goes to the accounts 
department which posts the 
item to the customer’s manual 
ledger account. When the com- 
puterised sales ledger system 
has been completed, the ledger 
account will be posted automa- 
tically. 

Greenberg's experience provi- 
des an example of how intelli- 
gence and enterprise has led an 
initially naive computer user to 
design and install systems that 
are probably at least as effective 
as could have been obtained 
from other sources and are 
uniquely suited to the com- 
pany's requirements. 

They have also been enthu- 
siastically accepted by the 
end-users. When the sewing 
machine test rig which origin- 
ally triggered acquisition of a 
computer is eventuaLly put 
online, the company plans to 
market the system, as a pack- 
age, to other users. 

As a postscript, it is pleasant 
to record that Greenberg and 
Jackson are so Impressed with 
the performance of ETOS that 
they recently arranged a semi- 
nar to pass on their experience 
to other potential users. 


One of Greenberg 1 ! production co-ordinators keys In on order. 


‘ “’■.“b ° sysiem mat would, control laboratory. There they 
allow us to computerise quality.- * are subjected to up to 20 tests for 
Control ann nmrlncr nncrinn. r ' .,..u ......tu. 


^UCUIIJT' 

control and product costings. I 
then invited Jackson to join the 
company and set it up," said 
Greenberg. 

Within a month the intend ing 
computer users visited DEC'si 
local office to see the PDP8A 
with noppy discs. "When. I'd had 
a look at it, I said, 'OK, I'll have 

2*! Gr t eenber E told me with 
some glee. “No doubt they, 

hJ?m 8 k was craz y as It must! 


u ti«zy as n musti 

T v ® £««« obvious I hadn’t a ! 
f„ u £ a teut computer*. All of us 
e “ m P an y were as green as 


Br .„ as, green as 

; Brass, he continued, enjoying 

cnm PUI l' But 1 thou 8 ht if using a 
r was gotog to improve 

toc W aV' e W ° rked WC s£ ° Uld 

" GrfW^ rlenced computing 

. Greenbergs _ may have been, but 


thi, n? fgS , may have te en, but 
SLT V . et(! , Certain| y did not 


bvidkj . — — uiu nut 

A 18 . own field of 


technnw™ m , 1 ,,Bia or discern tnem in tne : 

more ImSof? 0t 1 ? e ’ P er teps, is data and in practice 
San ft^ Ve ^ 0f “f expertise dans relied mainlj 
Spencer Bt Marks and memory, previous. 

^ far the biggest Acauisitlon of th 


such properties as tensile 
strength, adherence to colour 
standards and fastness of dye. 

Results of these tests had 
always been handwritten in 
large books, a recording proced- 
ure that was tedious, laborious 
and error-prone. Its worBt 
drawback, however, was the 
lack of any mechanism to reveal 
immediately any undesirable 
trends Which, allowed to conti- 
nue, could lead to wastage. 

While obvious defects in the 
products are : spotted during ! 
manufacture arid their causes 
remedied on thq spot, it is not, 
possible to detect : a gradual 
fall-off ln ! quality , arising from, 
say, machine wear. These slow 
drifts could also go unnoticed Jn 
the quality control laboratory, 
since it was very difficult to 
discern them in the : mass of test 
data and in practice the techni- 
cians tailed mainly on their 


Having got word that DEC was 
offering favourable terms on the 
PDP8E system it was then using, 
Greenbergs decided to buy it. 

The PDP8E configuration 
Greenbergs is now using has 
32K of core, four 1.6 megabyte 
disc drives (one pair DEC, the 
other Plessey), two LA30 DEC- 
writer teletypes and a 10-chan- 
nel analogue-to-digltal conver- 
ter. 

The latter is used in conjunc- 
tion with the tensile strength 
test equipment In the lab and 
will later alsb be used for the 
sewing machine project which 
- has been deferred in favour of 
more urgent applications. ■ 

Two video terminals and one 
. LA180 matrix printer are plugg- 
ed into a wall mounted patch- 


Although, he maintained; 
some of the technical detail 
went over his head, Greenberg 
was confident that ETOS, 
though used to date mostly in 
educational and scientific envi- 
ronments, was equally suitable 1 
for commercial .applications, 
and that It could be easily 
installed and used. 

Events well justified his. 
judgment. Following the suc- 
cessful installation of ETOS, 
Jackson wrote an online order 
processing system which ; also 
covers some aspects of produc- 
tion control and is Integrated 
with customer Invoicing. 

Orders frOm the ..clo think' 
rpAn“ facturer P which us? 
Greenberg's , sewing and j «n- 
btoidery threads come in daily 


INTERNATIONAL II 
BROKERAGE || 
& LEASING II 


have opened offices 
in the UK 


We offer short-term leases, on all 
equipment including 1 3 6 s ancM 48 s., . 


We ar6 also Brokers in. second, user equipment,. 


We currently ffave available a 145 epu .with up 
■ :to768K (shoWnby benchmarks tpout perfbrtrv 
■;1 38at|owerdost). ' , : v , Y, ^V'/- > , 


ed into a wall mounted patch- oromery : L- • • ' . . 

allows the ^be , pL^ : to^ .. ' / If y o u gre ch a n gi ng a n ylB M i fequipjmei 

" rom p,a “ tb .e la “;. at : shQuId.talkto uS; ^ 

Then a serloup snag cropped ■ day; ^ Progress \ V: ; • i ^ , Y-. Y 

UP. Since it hadnotoccurredto . 1 Writeor da IJOHN HENDERSON V: 


i dquipment ’ydu 

|3 


WeToflJ*! ? r ** biggest AcquIpittSn of? the Computer- in any depth : | ; ¥ ■ : 

aiX[ m hrnM-^ , ? W ^ Bew5n s offered, tuubpportunitynpt only * PDPfe Itf. .Great South West. RpacT 1 ; -fV'.:;;.?;. ; vi : ^ 
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F International 

looks back on 
its first 15 years 

By Steve Shirley 


BEING forever told "you 
really should write a book 
about the company" per- 
haps if I ever make a 
permanent retirement, I will 
do so. 

Certainly I had little idea 
of what I was starting in 
August 1862 when I made a 
nominal retirement from 
conventional work with the 
then ICT and started this 
software house with all of 
£6 working capital. 

Looking to 1962, it now 
seems way back In the 
development of computing. 
There was no division 
between systems and pro- 
gramming work and a sound 
maths degree was almost a 
prerequisite. 

Being a lapsed mathema- 
tician our earty work was 
very slanted towards scien- 
tific computing — vestigial 
remains can be seen in our 
impressive academic scien- 
tific group — though nowa- 
days our bias is towards the 
commercial. 

Projects range from as- 
signments with one pro- 
grammer perhaps working 
with terminal in her study 
to multi-disciplinary teams 
of business analysts, sy- 
systems analysts and des- 
igners plus programmers 
peaking at 50 plus. 

The nature of our work 
has always followed market 
demands and today ranges 
from straightforward ac- 
counting type applications 
to assignments at the 
“sharp end", for example, 
we are just Into the main- 
tenance phase of our first 
major application using 
microprocessors, a real time 
application which has tech- 
nically stretched us. 

Of all the many changes 
over the years, the single 
absolute constant has been 
the employment policy “to 
utilise, wherever practic- 
able, the services of people 
with dependents or other- 
wise unable to work in a 
conventional way". 

This includes the ladies of 
F International looking 
after aged parents, the 
disabled, as well as the 
women with young children 
who form the bulk of out 
350-strong technical work- 
force, mainly in the UK, but 
with seven now in the 
Scandinavian subsidiary, 
and recently we have taken 
on three in the Benelux 
countries at our small base 
in The Hague. 

Today we carry out 100 
times more work in a month ' 
than we did in the entire 
first year of our trading. To ! 
get to this happy position, 
the organisation has had to 
be under continual review 
end modification in OTder to I 
remain in a . structured, ! 
manageable form. 

.We concentrate on keep- i 
lug the management links 1 
a? short- as we can though. I 
Skdtyi there. is no system, so ■ 
efneient, and ecdhoniie ! as j 


"I had little idea of what 
I was starting in Auguat 
1962 when I started 
this software house 
with all of £6 working 
capital," says Steve 
Shirley, director of F 
International. Looking 
back over the last 15 
years, she writes of the 
growth of the company 
and adds, that "much of 
F International's suc- 
cess is founded on 
straight hard work.". 

the fully integrated mana- 
gement information system 
embodied in a "one-man 
business". 

It was. satisfying and 
quite exciting to know 
everybody in the firm and 
every single thing going on. 
Nowadays, communica- 
tions is our biggest 
overhead. 

It is often thought that 
our low fixed costs (small 
offices out of London, with 
few salaried staff) would 
allow us to offer very cheap 
prices; in fact our overheads 
are just as high as in any 
other quality service com- 
pany. 

They are merely spent on 
very different things: 
postage, telephones, telex, 
photocopying, travel costs, 
couriers, and, above all, the 
heavy supervision and ma- 
nagement costs necessary 
to keep the company grow- 
ing. 

We have come a long way 
since the days when I would 
feed the shillings into the 
photocopying machine on 
Marylebone Station. Today, 
we chum out 2,500 copies a 
day and are Rank Xerox’s 
heaviest user of its Model 
,4500 copier/collator which 
,lords it in our still tiny 
offices. 

Despite the many chan- 
ges, other factors have - 
remained reasonably con- 
stant. We have always I 
combined the commercial! 
aim of providing excellent 
value for money — for 
example, on any sizeable 
fixed price programming 
assignment, we reckon to 
come out at two- thirds 
anyone else’s quotation — ■ 
with a happy and friendly 
working environment 
where people enjoy the 
hectic pace of activities. For 
much of F International’s 
success 'Is: founded on 
straight hard work ■*- not 
just by a handful pf the key 


people, j>ut by hundreds of 
pl^stn’e 50 qr.io 


non-technical support staff. 

So-called part-timers 
often find themselves 
working between 30 and 50 
hours in a peak week. We 
have our share of laughs, 
but each working day is 
hectic. 

Over the years we have 
assembled a group who 
more than earn their sala- 
ries and fees, who think of 
themselves as one of a team, 
and work In a team mode. 
And enjoy it. 

Only 28 are on salary or 
retainer and of those most 
are home-based and/or 
part-timers. Our accounts 
department has three 
full-timers, supported by 
two part-timers as this is 
. one area where we cannot 
decentralise the work; they 
laugh when I reminisce of 
the days where f recorded 
everything in a small note- 
book and an accountant 
came one afternoon a 
month, sat himself down at 
my dining-room table and 
sorted the lot out! 

We now require merit h- 
ly profit and loss state- 
ments, and the figures are 
taken up to trial balance. 

Being ‘numerate systems 
people, we aim to employ 
systems techniques through- 
out the organisation. In 
1975, for instance, we did, 
an in-house assignment 
making a financial model of 
the company in order to 
work out our optimum 
“product mix”. 

Our operations research ; 
people are retained to do' 
such modelling and simula- 
tion studies for clients. So 
why not use their skills 
in-house? 

But It is a far cry from 
managing by the seat of the 
pants; nowadays the tech- 
nical director, Anne Russell, 
can only direct activities, 
using of course her wide 
technical and commercial 
experience, but primarily by 
margin analysis — the £p. 

We have also retained the 
policy that . everybody, 
including the directors, be 
encouraged to do some 
fee-earning work of the 
appropriate level each year. 

Hopefully, this avoids our 
top management getting 
too remote from the 
day-to-day problems or 
becoming old-fashioned in 
outlook. 

After 15 years’ successful 
trading, not only has F 
International won a 
somewhat grudging admi- 
ration from its competitors 
for its professionalism, but I 
have become closely asso- 
ciated with the whole con- 
cept of women's employ- 
ment in our industry, ' 

Surrounded as I am by 
staff of such enthusiasm, 
technical competence and 
skilled dedication,- It is 
ajmost inevitable that the 
next 15 years .will see F 
International go on from - 
strength tq^trength.; -f 
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Contracts 


Operators 

With at least two years oper ating experience, our 
range of contracts could give you what you're looking 
for next in your career. Here are some im modi. lie- 
requirements: 


IBM DOS GRASP Ops.. London/Heils/Surrey 

IBMOSVS1 Ops London 

IBM VM 370 Ops ..Kent - lone contract, top rates 

ICL SYS 4 g 2900 Ops UK and abroad 

ICL GEORGE III Shift Leader.,.. font 

Europe 

French-speaking IBM OSJCL writers. Long-term 
contract, starting September. Attractive salary and 
attractive setting - Luxembourg. 

For further details or advice on these and other 
contracts still in the pipeline, call Sue Smyth or June 
Mogg now on 01 -491 470b. 


Programmers 

London 

IBM 370 OS PLI. BAI. or COBOL 

NCR SOU Opr, ator /Programmer - starting October 

ICL 1900 CEO II Col sol .usd Programmers 

Umv.ic E-*C'<‘ U Oobol Programmer 

RPG II Progi .immers - top rates - all machines 


Sussex 

Da i a Gene i al DOS Av.enibk , r Programmers 

Guildford 

IBM 370Cobol Vun tuf /D. Has hare Programmers 

Geneva (also South Coast) 

IBM 370 OS PL I Programmers 

For fuller details of contracts her e or abroad, call 
Richard, Mike or Sue on 01 -491 4706. 



Recruitment 



IBMTP Specialists 

up to £9500 Herts 

To assist in the development of microprocessor-based 
communications controllers for IBM mainframes, and 
maybe to move into high-level customer support 
during the product's market launch. 

You should have at least three years IBM experience 
(including some at Assembler level) and a knowledge 
of at least one telecommunications access method. 

IBM 3704/5 or similar experience is a big advantage, as 
is a knowledge of NCPorSNA. Ref.JP146 London 

Systems Analyst/ 

Programmer 

Commercial systems 
Welwyn Garden City 

To rationalise an already extensive range of 
apDiicatiOfis. and to Dreoare npwHpvp 


continued maintenance. You will also offer analysis 
and programming assistance to other companies in the 
same sub-group of our Client's organisation. 

You should be a business orientated programmer, 
ideally with COBOL or PLI experience on any machine, 
preferably with a knowledge of both production and 
accounting orientated systems. Ref. JM47 London 

Systems 

Analyst/Consultant 

100,000 Gulldwip... 

Amsterdam 

The Dutch subsidiary of an international consulting 
S r ° u P ar ? undergoing a period or planned expansion 
which will doubletheir establishment. With projects 
, ! n awide range of applications, we would be very 
interested to hear from anyone with at least four years 
systems experience who likes the idea of a well -paid 
permanentjob In Holland. Ref.JP21/11 London 


Lead Programmers and 
Programmers 

up to £4407 Leicester 

To woi k pi m< ip.illy in Af D COBOL and basic 
Assemhli i, with limited tr.nol PLI and RF'G. 

Lc-nd projv .iinnn i ■. ■_,!« mH h.ivr at least three year; 
commciv ijl progi aim i m ij> i • . pui n -nee in COBOL, and 
be able to si ipui vim ■ | u < >v’,i arnn m ig teams. Professional 
or tec In iic. il ■ ju.ilifu .it it nr, woi licit >c ,m advantage. 
Programmnr \ should luvu il Ic.i-.t ayear’s commercial 
COBOL <->- pure mr f.\ Ref. 090 Birmingham 

Senior Programmer, 

Analyst Programmer, 

Analyst 

up to £5000 Rural Cheshire 

Thu Company is ,\ small btil stable bureau offerings 
range of S|>ur.i,iliM -d m ;ivk us inch idmg financial packages 
and teleprocessing. Nv pn -sent configuration is an 
ICL 1904 operating under |-XI:C, s»kxi r hanging to 
2 x 2960s. m. lei VMI.B. 

Thu Senior Programmer slioi ih I have two years 
COBOL eypurk'i » u and will ideally have structured 
programming ex|ierienre,allln>ugn training will M 
given if necesscii y. Analyst will all eudy have son* 
projects to them iudil, preferably in a IP or 
database environment. 

All these jobs offer you the opportunity to see your 
ideas Implementm.l in a go-ahead company. 

Raf. B1 23 Birmingham 

Analyst/Programmer, 

COBOL Programmer 

£3600-£5000 Birmingham 

The main attraction of these jobs -with a bureau wlw* 
principal customer is :i large freight organisation-is 
opportunity to build wide-ranging programming 
experience in a short space of time. 

The COBOL Programmer will need 2-3 yeareCuBu 1 - 
experience: the Analyst/ Programmer should hart 
a commercial background. Ref. B125 BlrmtoflW™. 


01-4914706 

24-houranswer’phone. 


Knight 


021-772 83 J1 i 

v n r- — — ^ ^ a Midlands Recruitment, t* 

sssBsssSi'Ji?! 

London W1Y 4NL. vAadfadfaMP Birmingham B8 3BD. ; ■ .. ;; > If 

Knight Computer Services Limited j 1 1 

Jh^S^Ser^e^Msion ofBOC Dafasolve Group and a member of Computing Services | 

Fnr.h«au>tAniiu.u... .... J -r_ . I 


For a better tomorrow, 
future, send us the coup 
Name 

Address 
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■ '* *•••- — Position required: Permanent! ' 1 
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Sales Division Project Manager Programmer 

JO • « South London to £5500 

£UXQ senior V^OnSlllLaJlL Thia rapidly expanding company providing services to the Oil Industry 

Herts. to <^0000 + car requires an additional programmer to join their development team. 

A highly successful computer manufacturer is seeking to appoint two Applicants will have at least three years’ pro^ai^^expeiwnce one of 

senior members for a team which is totally responsible for the Company’s which should be in BASIC, or other high-level languages, on IBM 

lanre systems sales. Candidates will be able to demonstrate previous • equipment. , . , , , , ... 

experience of project control, probably in a post sales support role; have The company offers challenging and varied work coupled with security 

the ability to identify customer requirements; co-ordinate resources, and and excellent career prospects. Contact- Marearet Stevens 

deal positively with clients. Proposal writing and presentations are both # Contact. Margaret Stevens 

considered important aspects, together with an understanding of THppVl Tl 1 OS ll rTOPtfl TT1 TT1 PT*S 

Distributed Processing and DBMS applies! ions, wlule expenence on X cUlllltOl X X UgX OUU11C1 O 

large mainframe machines would be a disLinct advantage. West Country up to ±,5000 

Excellent salaries according to experience. A large industrial/manufacturing organisation is continuing to expand its 

( ’untact; Margaret Stevens development of technical and process control systems and therefore has 

O iV CT\/\nio1io+e opportunities for programmers with engineering backgrounds. 

Oltw are ope Ciaxio La Applicants should have about two years' experience of minicomputers 

Home Counties up to £6500. in industrial control military or message switching applications using 

Our client, a leading software house with impressive growth plans, has FORTRAN, CORAL, RTL/2 or other similar languages, 

vacancies for programmers and designers to develop new products and Thmsa genuine chance to progress with a well-established leader m 

Candidates must have at least two years’ in the design and Competitive salaries and generous relocation allowances . 

implementation of compilers, emulators, operating systems or uomaci. «i un 

communications software. These are new and challenging opportunities t^OIUplltGr 

Salaries are negotiable. Large company benefits. ^ ta t J' B k Engineer/Programmers 

q , a I i Most areas Negotiable 

OV StGIXlS Anaiy SLS We would like.to hear from computer engineers with experience in one of 

Cambridgeshire U P *° £5500 the following : commercial systems support; on-site customer engineering; 

Our client Dart of an international manufacturing group, are seeking technical systems design/development, or ATE. Also, software 

analysts ^additional development work and to expand existing teams. programmers with a bias towards hardware who can ossiBt engineers 

Amilicants should have about 2 years' experience in an IBM environment in a support role. 

md the ability to progress into project leadership. 0«r clients are able to offer interesting varied work and, in some cases, 

Generous company benefits arul relocation assjstan^ Margaret Stevens P “ ^ Contact: Jim Baker 

For further information on any of the above vacancies please contact the appropriate consultant. If your qualifications do not 
match the above positions but you are seeking other opportunities please contact us anyway. 

JAMES BAKER ASSOCIATES 
International Personnel Consultants 
16 Maddox Street, London W.l. Tel: 01-491 4478 


Institute of Oceanographic Sciences 

Scientific Systems 
Programmer 

The tnsutute is installing a Honaywall 66/20 at its BidBion 
Laboratory as a centre for its shore-based computer 
operations. The system will have extensive on-line storage 
and s network will provide access from remote Bites to 
time-sharing. RJE and data base facilities 
The Institute is anxious to develop tho system as a powerful 
scientific tool and is looking for a SYSTEMS 
PROGRAMMER to work on the Honoywall 66 and to 
become familiar with thB GCOS operating system. 
Experience in a low level language, preferably on a large 
system, is essential. 

The work will be varied end is an excellent opportunity to 
loin a scientific community working in the environmental 
sciences. The appointment will be made according to age. 
quahlications and experience in the grade of Scientific 
Officer or Higher Scientific Officer. Candidatea should have 
a degree, HNC or equivalent. 

Salaries and Conditions 

Scientific Officer ISO) £21 49-C3527 p.a. 

Higher Scientific Officer (HSO) E3264-E4464 p.a. 

+ Phase I supplement of E313.20 p.a. and 5% Phase II 
supplement subject to maximOrn of £208.80 p.a.. i 
The starting pay mBy be above the minimum. Thera is a 
non-con tributary superannuation scheme and a generous 
leave allowance. 

Please write far telephone 051-663 8633 ext. 29). quoting 
reference l6s 77/201. for further details and an 
epp iceilon form. The closing date for completed' 
applications is 21 Sspt.. 1977, 

institute of oceanographic sciences 

' Btdston Observatory 
Slrkanhead, Merseyside 

Natural Environment Research Council 


CALLING ALL KIENZLE TRAINED 

PROGRAMMERS 

(and also other very experienced VRC programmers and analyst 
programmers who can convert with minimum effort) 

KIENZLE have a number of posts at Slough for highly productive and 
well-motivated people to specify and write new applications for established 
users, working within a specialist group dealing only with software services 
for users. 

For the right people, KIENZLE offers a remuneration package of salary and 
generous incentive bonus which can lead to exceptionally high earnings. 
KIENZLE also gives 4 weeks' holiday, flextime, pension, subsidised canteen, 
modern offices, etc. 

WE WANT THE BESTI IF YOU ARE GOOD ENOUGH, 

Contact 

Mrs. B. Haythorne 
User Software Department 
Kienzle Data Systems Ltd- 
224 Bath Road. Slough 
.SLOUGH 33355 


i)mi 



Computers 


^TTrnr 


PROGRrilYIIYIER 

£4000 - £5500 

plus valuable fringe benefits 

Lloyds Bnnk International hns a vacancy for an 
experienced assnnibler p r °9 raninier ’ n ' ,s Computer 
Services Department in ihe City. 

The Department provides datn processing for LBI’e 
operations in London. Systems currently installed 
include a real-time dealing system supporiad by an 
integrated database. 

During tho next, three years LB I will be translating 
from Burroughs to IBM 370/168 (MVS). An expD- 
rlencod programmer Is required to work within n team 
providing software anti technical support to applica- 
tions programmers. 

The successful applicant will have at least three years 
programming experience, two ol which lArill bo in 
either IBM or Burroughs (3600) assembler. 

The starting salary will be between £4000 and C6500 
depending on- experience. Fringe benefits include: 
excellent non -contributory pension schema; free 
lunches; advantageous loan/mortgage facilities: 22 
days holiday a year. Tho position also offers very good 
career prospects. 

Please write, giving foil details of qualifications end 
experience to Rosemary Prebbfe: . . 

LLOYDS BANK 
INTERNATIONAL 

40.66 Quean Victoria Street, London EC4P 4EL 


Junior Computer 


SP. pl J CBnI muat have at least six mdnthB* 
(7Vi e B nCe wlt ^J 1 900 8r *d will be required to work shifts 1 
altern« a P; m -) (2.46 p.m. to 10.30 p:m.f 

allowance will apply: Saiar* 
negotiable according to age and experience. ■ ' . 1 7 

4'l applications In writing to:— ■ 

Mrs. Ellen B. ChalUe, Personnel Maneger 
Brown, Jenkinaoh & Co, Ltd, ' 1 ■ 

Maritime House, 1 Linton Rood • ’ ‘ ; 
Barking, Eaaex 1Q11 8HH -.’Tr*. 

• Tel: 01-591 4222 : r.. V x ‘. 




■ iT " ■ ii 9' "Till 






Cheshire ~ Manchester — Lancashire 
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OPERATORS! 

WAT RARE CHANCE TO MOTE OUT 
OF OPERATIONS i INTO 
SYSTEMS A PROORAMMINOl 

EAST MIDLANDS SAURIES: sn,m to 

14,250 p*. + superb 
tmfUt peehepe 

Tills is a unique opportunity to move from an Operator role — not Just into 

application programming — but into a JUNIOR SYSTEMS ENGINEER'S 

role in support of a new major software product. You should have: 

* a sound educational background 

* a good understanding of 1900 or 370 hardware and operating system soft- 
ware from an operations standpoint 

* thorough knowledge of JCL 

* the ability to develop assembler programming skills 

* a preparedness to travel, and the capability of working with customers 

* aged 22/28 

* perhaps a knowledge of payroll systems, particularly UNIPAY 
Generous re-location expenses are available. 


COASTAL LOCATm 


RVRTFMR ATTRACTIVE SAIABU \ 

PROGRAMMER experience 

We are retained to recruit a Systems Programmer for our Client, a whelk 
owned subsiding of one of the World’s largest Food Groups. They are 
currently utilising dual IBM 370 machines with teleprocessing to 
approximately 50 sites throughout the UK, and this equipment will be 
substantially up-graded later this year. 

They require a Systems Programmer with a minimum of one year's 
experience in this role, who ideally should have experience of DOS/VS and 
CICS. However, our Clients are prepared to train a candidate who has some 
involvement in systems programming, but may not hold all the necessary 
qualifications. 

Our Clients are located in pleasant offices, close to coastal amenities in South 
Humberside, and offer all of the benefits one associates with an International 
Group of Companies, including a very generous re -local ion package. 


CONTACT: TONY DEANE on: 
. 061-833 0676 


REF: 77/08/21 


Initial interviews will be held in Manchester, Birmingham and London. 


CONTACT: REG HEATH on: 
021-236 3781 


REF: 77/08/20 






ANALYST/ 

PROGRAMMER 


WOKING, SURREY 


UP TO £4,000 


A large manufacturing company offar an excellent opportunity 
to join an EXPANDING Computer Department currently using 
en ICL 2903 Computer in a mixed commercial /production 
environment. 

Experience of COBOL. RPQ end ON-LINE applications would be 
advantageous 

ASSISTANT 

OPERATIONS 

CONTROLLER 

UP TO £3,000 

The applicant should have a sound DP background. 

Know! edge of ICL Utilities would be advantageous, although 
training could bs given. 


Contact: 

The Personnel Officer 
JAMES WALKER fc CO. LTD. 
Lion Worfce, Woking, Surrey 
WOKING 5861 


TREASURY DEPARTMENT 

Programmer £2,529- £3,702 + Supplements 

Applicants should have a minimum of one year's programming 
ofPL?N ' n and Preferably have a working knowledge 

The successful candidate will work on a variety of projects and 
wilt be encouraged to widen their experience by assuming some 
responsibility for systems work. Suitable training will also be 
given to obtain the NCC certificate in systems analysis. Starting 

salary will be according to experience. 

The installation is an ICL 1902T with 4BK store and EDS 
teciiittea wlth a communication system. 

£9 n -J JL- ft Applications should bo lor- 

Cl* I . >5lL. w9rt *®^ to thp Treasurer, 
fiStJJS C®"lury House. Hafdshaw 
f tHfUl Street, St. Helen's, Mersey- 
FMlUh 1-ft.j-T-l feaJJ ■' do, by 5th September, 

-Viminn iTmhi977. 



Illll 


/tHeleni 

filETPOPOLlTAN DOROUGH 


CREDIT LYONNAIS 


a leading French Bank, long established in London, has recently 
installed a 256K IBM 370/1 25/2 which is currently being used 
on batch systems and to whiqh the Bank's 1 6 existing terminals 
will shortly be connected for oh-line applications. 

Two additional staff are required to work on a 2-shift, 5-day week 
system. Salaries are inclusive of shift allowances and there are 
attractive fringe benefits, including LV's and an annual bonus. 


2 COMPUTER 
OPERATORS 


nnql'ri? \ y8 u!' S f,o Pe ; ience includin 9 370 operation under 
DOS and, preferably, VS. A starting salary of around £3250 per 
annum is envisaged. K 

Applicants should have a mature and responsible attitude to their 
jobs and be able to work well in a small team. 

Please apply in writing to: 

Mr. H. Young, Personnel Manager 
Q , n . ^ Credit Lyonnais, P.O. Box 81 
84-94 Queen Victoria Street, London EC4P 4 LX 


CITY up to £6,500 

COBOL PROGRAMMERS/ANALYSTS 

Computer Express is an established consultancy; 
providing professional service to a variety of clients We 
ere looking for programmers end analysts with at least 
two years . experience. • We offer e challenging 
environment Wljh good future prospects. ' 

T.hphop , „ writ. ,« Th. Technical Director, 


wmpwnB Technique,, Operating 
Syu em Technique, Snd Svtiam 
Un B lM B8». Candida. 
•M wH?i un Intereti In Haidvnra 

JrtSSfi '""d.mipJtaSce 

« CompIlM/OperBIIng Syiigma 


l 


SENIOR OPERATOR £3.® 

« lur Hh-nl, n lm,i<- r.-i.nl ■■rReiii^illnn wli.i have riffln-iln lh* ttVnEiil 

ru|Uln- mi ■iiM-iiilnr wIk- will ibi* r.»|i- iif ShKl Lerfw™®® 

riHnjvuiy ■.'■invtTI in 11 :i .iiiM -.vM'-iii 1 htnifman.- un£« DOS 
R.-i. m 

DAYS OPERATOR OiK 

Min lx inihs iiin'i.iiIiij. ■■kpi'rii'in i-.rf JHl'.t7Orinlnriunw*(0flW** ,,d 
IbOi inii L-iii mi I In- I 'I.. inti. >ii Imnl-rs Ret 17H 

OPERATOR SYS 3 Circa £4K 

Tills SYS .rift Kmhlnp Im-u>iI in tin- CUy 

with nil, nit ii n it h-< i -x 1 1 1 - r I < - 1 1 • n in work ii Ilxcil rventa* •Mill* 11 
hrs.) Mp l.'V plui .ill ■•iinklni: fi Injia- lniirfll* Kef. H»- 

DOS OPERATOR Q-® 

A I lly in»m..i, nlfriliiK I lirartlH nuulra nperJiori " 

l»(h*> IIIIS ri|mlmir In wmk ■■ X7HMXS Kt f- fBI. 


OS OPERATOR 


aon/iM in i ht ■■ r. I « *s wlili a minimum of 1 jMn'K* 

>■] M-riil ii IK Kef Uui. 

COBOL PROG 

Oiit <‘Ik' iii, wlm rim* tin nur own 370/133. require, * ^ 

Inventive- Mifiniiiimi-i wlm iiImi Iihh u knuW ledge of °f* { 
■VHCnn SWI.KrT M2. 

COBOL SNR PROG t° 

2yre. Ct.bi.l nr Mil f..r (Ills young SYSSMSUuuiixtireNHW* “ 
have goiii] l.'O'/L'i.bnl hnowlpdgv. Kuf. 175. 

To discuss lhesn or our unadvorllsed 4 PP°^. 
mama in more detail end in the atrictosi conMew- 
coll X-Colibur on 01-363 8201/3 or writ# W 
47 Essex Slreel. London WC2 3JF 

X* Calibur 

• COMPUTER SERVICES 




LONDON BOROUGH 
OF BARKING 


BOROUGH TREASURER'S DEPARTMENT 

COMPUTER PR0GRA 

Salary range E312B-E3460 
earnings related supplament. We payP 
programmer with at least 1 year’s experience.^ 
coplputer section engaged In , writing f hJL 
programs written In RPOII for.ah-jWW 
operating under DOS/VS. : '.S£ -jr- 

Application forms and furthef- details 
the 'Borough. Treasurer, , Civic Centffl , i .SrPSR 
Telephone 01-692 4600 ekt.'23T,; H r ; \ " ' 
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NETWORK CONTROL 

simmoR „ , i 
salary to as, too p. a. 

Our client b > Jtrengt' hen g fts uro p t j networks f or all. the major 

SSSSrSS to provide an Information service at ^ 

eroup and functional level. i. 

The Network Control Supervisor will be responsible for the day to day 
ranning of a Hewlett Packard 21MX mini computer and for the development * 

and maintenance of networks on this machine. ^ 

Interested applicants should have:— p 

* experience in using or operating mini computer based systems, and some i 

familiarity with the operational requirements of such systems ^ 

* some familiarity with project planning and networking techniques 

* a eeneral appreciation of the responsibilities in developing a business plan 

and controlling timed activities for the implementing of particular t 

programmes and projects. i 

Excellent benefits include pension and a lease car scheme. 

If you are interested in a challenging position within an exciting new project. i 

CONTACT REG HEATH ON: 021-236 3781 REF NO 77/08/22 I 

gp pn&i.ltT T COMPUTER RECRUITMENT UP. 

BIRMINGHAM 021*2363781 FREEPOST . . 

SeepMt, Equity and Law House, 35-37 Great Charles Street Queensway, Birmingham B3 2BR 

MANCHESTER 061-833 0676 PREEPOST 

Freepost, Com Exchange Buildings, Corporation Street, Manchester M4 8BD 

LONDON 01' 935 0671 FREEPOST 6 

Fieepost6, 102 ,Blandford Sfteet f U»idcmyiE lJZ 


WEST LONDON 1 
SALES 

(Time Shuing) 

NC0MES TO m000 PA+CAR 
WITH NO CBLIN6 ON 

EARNINGS 

Timesharing sales is currently one of the most bouyant sectors of the services 
industry. Our client Is probably the most exciting company in this field, with a 
growth record and plans supported by superb products and adequate 
resources to further develop its market penetration. 

The sales force is composed of high earning professionals. The specific 
position demands: 

* solid performance In timesharing sales, mini computers or VRC selling 

* sound commercial systems understanding 

* aged 25-35. 
to handle: 

* a prime West London based territory to include North Surrey, SWI, 
Middlesex and Hampshire. 

Interested? Pick up the phone and talk to: 

PETER RIGBY ON: 021-236 3781 REF NO 77 /08/23 




Computing 

Services 

Association 


Systems Engineering 


Kins Applied Technology Limited ere a systems 
house specialising in turnkey computer systems in 
the fields of process control, business aulomntion 
and data communications. Within the well- 
established WS Atkins Group, we are a young 
company committed to long-term development. 

We are seeking individuals to join the company nnd 
grow with it. We wish to recruit specialists in 
control systems and dnto communications. These 
vacancies are based in Epsom and nre open to men 
and women. 

Applications Engineers ( Ref. se/dhi > 

to provide the high-lovel technical support required 
by our Marketing/Sales department to formulnte 
technical proposals and holp negotiate these with 
customers and provide the vital link between sbIbs 
and engineering. 

Systems Engineers (Ref. se/dh 2> 

with several years' experience in the design of 
computer-based control or communication systems, 
responsible for design and development of systems 
from initial specification right through to Installation 
and commissioning. 


DEPARTMENT OF ‘ ‘ ' 
COMPUTING SERVICES 

Program 

Adviser 

S2SS Bhould Preferably have at least 4 years'. 
221JS?. 0 rP Bri ? nC0, or P°MM* a degree br. a 

JSSS H 1 . A"’. 11 * 9091 wlH t0 aBSial both 

Proaramm^, 8 ^ " loc8Un 8 programming errors. 

eSi?JTy ^C 0lJa0B8 8mP,dV ’ d Will : bB 8,111081 

and £130 n^l^ 28 , 53 p,UB 8u PP |ft reants 0f E3i2 . 
at1J0 P 1 8' approximately. ■ 

cK er A a i, 1 88nd fom l, of epplicatfon from Yhe 
Officer, Trent Polytachnfc. 

sli^S?t N ?S 7 n 7 B NG1 4BU v^0 ; ^te;; 


Systems Programmers (Ref. se/dh3) 

with experience in tho use ol assembler and high- 
level languages such as PAL. CORAL and RTL2, nnd 
to bo responsible for design and preparation ol 
complex proginiVis in a runl-tnno environment 

Electronic Technicians (Ref. se/dhaj 

with suvurnl years' expuriunco ol building and testing 
digital logic units The work will be varied and 
ininrosting with additional opportunities lor involve- 
mom in srnnll mechanism design nnd software 
dnvnlopmont. 

Good salaries nre offered with supornn nun lion and 
disability insurance bonoliis. Removal exponses will 
be paid whore appropriate. 


Pleaso write sending details of qualifications and 
experience fo Mrs P E Finch, Senior Personnel 
Officer, Kins Applied Technology limited, Woodcote 
Grove, Ashley Road, Epsom, Surrey KT18 6BW or 
telephone Epsom /261 40 extension 2659 for an 
application form. 


Kins Applied Technology 


LinMkNra Education ConunKtM 
BLACKBURN COLLEGE OP 
TECHNOLOGY fl. DESIGN 
Mldon IMt, Blackburn 
BB21LH 

NON -Tfl ACH I NO APPOINTMENT 
IN COMPUTING CENTftB ■ 

Tho Co (lira iHf'an ICL/ 903 d faring 
botch and iwmlnel HnricH on a 
MfMhllt »y*t«n Mth intomiBy md to 
othor Sdiofits bU Cottogae. 

COMPUTER OPERATOR T1 

' fTrobioM will bo eonHdorod) 
Silery £1 21B-E2829 plm 12HH *hlh 
allowance . pirn £492 suppleArani 

COMPUTER PROGRAMMER 

• . ,AP2 ‘ " 

Salary . C2B7S-£2eM plus . E*82 
iuppIomB|)i , ■ 

Ouilai Induftt loftwm.dpcumarfliaon. 
rochrilwl - edviiory . po'Mp, yyililM 
programr^er'- (o r ;«M«mio iioil.-. 
fawfeni MpoiitnCd pMptttl>|.-‘.'' r •' 5. 

Applkqtianw '-'Ijjf'Jmef; i» . octd' b» 

portblo hf'.flvB Chhl AdmfnMNiJvf 
Oftjder,- Moling ago; !qulr|lfi«i|Qji* 



Computer Centra 

Progi'airimers , 

Aijpliaaitonp «« Wvltod for twQ 
poati of programmer [n .tnp 
Computer. Cenlfa. Candidate* 
should have a auHabW degree or 
eflulvalent qaaWfcatlon add ba 
KpBriencad In alJSa*t one high 


Holland 

Automation 

International 




SOFTWARE 

DEVELOPMENT 

STAFF 


FOR IRELAND 
cc £8000 


Holland Automation is an International Company operating in Holland# 
Germany, and the U.K., and we have a reputation for producing high 
quality software. In the development area we have written specialised 
operating systems, communication emulators for all micro-processor 
companies and major European computer manufacturers. 

We are looking to Ireland to Increase our development capacity by building a 
highly qualified and motivated team working on software development In its 
broadest sense in the areas of 

— micro-processor based products 

— small/ medium size business computer systems 

_ hardware prototypes utilising various micro-processors , 

The Company requires a minimum of 4/6 years', programming experience In 

either ' j ' , 

— assembler programming or Operating systems development . m 

on small business computers : , •' • jjf 

; — data transmission and communication^ ' : \ 

— micro computer software, or. hardware ptpvefopmeni ; j l 

The Company offers , ' ‘ r ■- v '. ‘ • ’ r , ;: 1 

‘ - option of full shareholding to partfeipite iri Company, profitability' i " 
—good salaries baSed upon exptir{anceup to £6,500 with ' 

. additional performaricabonua :• - ; , •' f . ' , • j 

" — carorcafeUoWBhqe foi : dxjjBrlendpd staff '. 










ANGLIAN COMPUTER SERVICES 

SPECIAL ANNOUNCEMENT 


With immediate effect Anglian Computer Services becomes: 

ANGLIAN D.P. SERVICES LTD. 

Due to expansion, we have found it necessary to change our company 
name and relocate to larger offices. 

We have many vacancies for computer staff on our books. We are 
particularly looking for people with RPG II and COBOL experience to 
work in Norfolk or Suffolk. 

For further details ring Steve Tumbrfdge on Danbury 4255 (STD 024 

Ot 1 I j, 

Our new address and telephone number is: 

ANGLIAN D.P. SERVICES LTD. 

Stratford House, Maldon Road 
Danbury, Chelrtisford CM3 4QW 
Tel: Danbury 4255 (STD 024 541 ) 


XolynwedX 
/ Foundries \ 


/ Systems ^ 
Analyst 

Tho Foundries Division of the progressive 
Glynwed Group requires a mature analyst at its 
headquarters in Telford. Reporting to the local 
management, he or she will develop computer 
systems in conjunction with the central Group 
data processing teem, using IBM hardware end 
telecommunication facilities. 

The post calls for sound practical experience of 
commercial systems development and 
installation. It would be an advantage if 
candidate aged 26-40 with appropriate formal 
training had experience of foundry operations. 

Salary is negotiable and will depend upon age 
and experience. Terms of employment are 
those normally associated with a successful 
. public group. 

Please send full persona! and career details to:- 

K. Holding, Group Staff Manager, 
i Glynwed Group Services Limited, . 
\ Headland House, New Coventry Road, /. 
\ Sheldon, Birmingham B26 3AZ. Ik 



VUb are an International oil service company and are 
currently seeking a:- 

COMPUTER 

OPERATOR 

iswASnSsssr* 

Applicants must have at least one years 

0,10 J? f t i! above ^chines and must 
begrepared to work shifts which includenfghts and 

; IrlS 


on 01-2402187 i*t 
for An application 
Schlumberger, 1 X 
' London, WQ 2 ,i :, . 



CEnTRonics 

Ireland ibid 

Tha world's leading producer of mairix Impact primers has established a 
manufacturing facility in DroghedB. Ireland. In line with the company's 
planned expansion Jn Ireland, the following stall are required for a new 
research and development engineering group. 

Senior Mechanical Engineer 

An experienced graduate in mechanical engineering with several veem' 

T hinl r T ° a SSSlTSa 

Comouinr nn^nhnml r ..L a . n> ^ t .? 0 dwl ° n idea “ in “ ,lnBl Swings 
dfl,ian B *P eriflnM desirable Musi be 
Bt V B f ^ a arl ,n mHnuf GClurlng technologies. Sheet metal 

Communications Engineer 

^”P Bri8nMd B'Kiranlca engineer with three to five years' experience 
communicellons relating to syatems interconnect and data 
processing communication via transmission line. 

, “ llv ex P 0r lo n ced in transistor theory. TTL/CMOS 
and oiha# special reactive components typically used m communication 
systems. 

hava des T ed ant » implemented Into 
production interfaces for data communication. 

Thla ptarikin requires direct customer contact and will necessiteta some 
travel in Europe. Knowledge of French end German dfisireble. 

r ^ lBCI 018 lBw ol of responsibility and experience of the 
nSnSSiyff"?*' n Bddl,lon * lh0 ran 0® °* fringe benefits normally 
a ta, B“ '""P®" V "HI apply- Aeslstence with Interview 
and relocation expenses will be paid where appropriate as oermanam 

ttiKSr - " r8qUlrad f ° r b °’ h pMiltan# - ln “ tal Irilervlewe will be 

Other candidates with relevant experience for future vacancies within 
co^»«”o C ^m n i^ tf0,QP ' T,Bn, enfl ‘ na9, ' nH flrou P ara -"«> "wiled to 

“Stalylo: ,hB “ h0VB P “" i0n ' ,hou,d aand vl«»e 

Mr. Mtaheal Durkin, Ref. CW 
Peraonnal Manager 
Centtonfae Ireland (B.V.l 
Industrial Eaten, Donore Road 
Draghede, Co. Louth ■ <■ 

Republic of Ireland 
Tel. Drogheda 8S91 



Systems Analysts 
Analyst Programmers 
Programmers 

COBOL PL/ 1 

New Zealand offers career advancement end 
a better way Of life 

Among our clients are some of New Zealand's 
leading industrial companies, computer bureaus 
software and hardware companies/ 

They currently have requirements for experienced 

?«S/ n l y9tS capab,B L of working in the 

HE? d T. l0p r n, area - Vpwfonce in on line 
systems, data base management or project 

ronirths desirable. Preferred age range is 26 to 

eic a i fflBri8s n ,he ran 8 a ofi'NZ* 10,000 to 
® 16,000 are offered.. . . 

°( our . Se Pi° r Consultants will be 
SZSl 9 n,Brv| 8Ws [ n the UK ih the near future 
* hould send by airmail brief 

^ “ p,rie " 06 and P Bra “™' : 

: AUQtiA^D PERSONNEL CqNSULTANlS LIMITED 
P.D.BoxaWB’ AucklRlnd. NBWjZealand • ; 


L 1 » I b 

1 k 1 a 


9! stral '‘Ijc eniiiment Ws sociaics^^^^ 


Mini-Computer Engineers f 
Saudi Arabia ? 

3 weeks’ leave after every 6 weeks 
Free housing. Free food 1 
£6,300-£1 1,500 (after tax) 

The Arabian American 0.1 Company (ARAMCO) is saok.no qualified Eno.mi HH 

the maintenance of mini computer systems used .<» prucoss control 

olher senBor-based applications Tho need is lor: ‘ ener9y ma| Ugenwn w 

Digital Systems Engineers 

who havo a Degreo.'HND or HNC in Enuutuerino and oxtunsivn experience in >mi a. 
covering logic circuits, core end semi conductor memories bulk storanB riL^’* 1 ^ •' 
consoles They should also bo exporioi.curl in assembly lanouanT m^^^™ " 
programming, and both diagnostic fault-finding lochniquos and hands^n swl^ 
shooting A minimum of 5 years’ post graduato oxjjonencii is required ™ SVW,n 

R«»- 82B3/CW/4 

Computer Technicians 

with experience of real-time mini computer mamiuniinne and nArinha»i 
Peripherals include typers, line printers, disk drives. tarins colour CRT ma "V SIB ' a 
"fj 1 " Dul« will covor trouble, hoolinQ a, ih^iom 

:£ts: , jbs“ poriph “ n,is ' nTU! ' :,n<i 


R.T.U. Technicians 


Rsf. 8263/CVf/i 1 


'Z!L P f ne !, U0 U ?‘ e ahQO,,n 0 on Romoto Terminal Units, perform j. 

R T U. o^omlnlcSs “ r ° P “ n '' ° ul “ nal,s “ 10 loca, “ pSES,!; 

Ref. 82B3/CW/C ) 

Systems Analyst/ Engineers i 

ex h oariInr P ft «^!)L5- V . 5iC !. 0r Ma, . hs ° radua,os turnad Programmer, but also have Mm i 
win h« rnnr d “ nd ? r . stand j °P ar a« f ng systems and the fundamentals of computer science S ' 
^ l " ba ™ rnBd . w,,h * he development of mm, -computer process control sy&aSS 

assist the vendolfn'diS mBn,fl, '° n of ,he deIa,led svsiom specification. After Installation dn, 
JSS X hpinuo? 255*5® P hfl SyBXBm flud provit,D con,inum 9 software maintenance T hi, 
eoufd also be involved in applications programming in subsequent phases of the prajacL ' 

Rof. 8263/GW/D 

sch«lllta'2muiri« ba 5 8 2J*? 1 yunr fonuwotjl ° flflreeinenii. The special wi 

medical' fari?hi2fn 3 VV8 ^ ks P°' d . u, < lanvc every si* weeks, housing, food end top tbs 
ZSi L ? r8 ° 8nd recrsa " onal facilities are excollout. A valid UK driving licenae 

essential for ell appointments. 

P/eesg send a brief career history os soon as possible, quoting the appropriate reference, u 

Richard Don-ell 

Astral Recruitment Associates fl 

Astral House, t 7- 1 9 Maddox Stroet > # 

London W1R Of Y 'i 



k^/Software\^ 
librarian ^ 

EMI Scanner computer 
programs. 

An opportunity exists at EMI Medical, In Hayes, to take charge 
of a software library serving a group responsible for planning , 
and de veloping computer programs of EMI Scanner systems. 

Library facilities are to be expanded and the librarian will 
be expected to build them Into an efficient system for storage 
and ready retrieval of programs and Information. Functions - 
include the administration of security filing, lending service, 
race vlng and Issuing software programs and the day to day 
running of the library. - ‘ 

So administrative ability Is essential - but mere efficiency 
will not be enough. The aim is to ensure that every member of j ' 
the software department wants to make full use of library 
services as a matter of epurse. 

, And that will take above-average tact and diplomacy- 

backed by sound commercial experience. Plus, if possible, •- 
software library experience or two years associated with 
computers. Educational level: degree, perhaps - A-lsvels, .. ■ 

certainly. Minimum. age: about 24. 

Salary Is widely negotiable. You are probably earning a S V 
good salary now, but your experience and ability - above all.. 
your personality - could be worth much more. And EMI c 
employee benefits are, of course, first class. ^ I 

. . J- 8 ® job for a rare person, male or female. If you ; ./: ;'.:;, ; - 
JffJfg u »up t0 !t ’ Pteaae telephone or write Immediately^ to :■ 

■ Ro ^P Jtany p 9rao nr, 6l Department, EMI Limited, ^ : 
Blyth Road, Hayefs, Middlesex. Telephone 01-673 3888.: C Y^. 

Or Record-a-Call anytime on 01-678 5624. 


EMI 
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Why are CMG always 

advertising for staff? 


What exactly is a Systems 
and Programming Consultant? 


Tho computer services market jn the UK 
and the rest of Western Europe is growing at . 

between 25% and 40% a year. 

This is what is actually sold and nut what 
could be sold if more resources were available. 
The growth of CMG since its formation in 


1964 has been substantia! - TYimover during 
1975/1976 was £6.4 millions. 

T\) sustain our rate of expansion which is in 
line with market growth we will require at least 
thirty more people in our UK branches during 
1977. 


What’s so special 
about CMG? 


We are a young company committed to: 


• Building a successful company, 
wholly owned by those working 
in it, where each person could 
"be his/her own boss," to the 
maximum possible extent. 

• Paying high salaries, providing 
top conditions, and pension 
arrangements in order to attract 
the best people in the industry, 
in return for hard work and 
maximum opportunity. 

• Organising the company in 
small manageable groups and 
units, where everyone can know 
everyone else, with maximum 
delegation of responsibility. 


• To making all management 
appointments from within. 

• Making all information about 
the company available to 
everyone, with no exceptions. 

• Involving every member of the 
company in the decision making 
process through regular staff, 
management and policy 
forming meetings. 

• Sharing profits, and enabling all 
staff to buy shares in the . 
company. 


Depending upon the requirements of the 
project to which they are assigned, our staff may 
be called upon to use any or all of their 
programming, systems, management and general 
consultancy skills. We do not separate 
programming from systems work as fat as job 
functions are concerned. 

Whilst at limes people will use their 
experience of specific machines, languages, and 
applications they will also be required to draw 
upon their general computing experience and 
learn new specific- skills with the assistance of 
other experienced CMG personnel. We therefore 
require people whose prime interest is in 
developing systems and solving business 
problems rather than working with specific 
equipment. 

The main job satisfaction is gained from 
getting work ready within agreed cost and time 
scales. There is a considerable amount of 
customer involvement and everyone is expected 


to participate in the sales effort of the company. 
People are given all the responsibility that they 
can handle and there ore unrivalled opport unities 
for promotion, all of which is from within CMG. 

We require a minimum of two years 

programming experience. Experience on any _ 

commercial machines is considered relevant with 
experience of both mainframes and minis being 
preferred. Similarly the particular languages used 
are not important but we prefer a knowledge of 
both high-level and low-level languages, with 
COBOL and any Assembler language being the 
most desirable. 

Experience of project leading, customer 
involvement, management responsibility and 
sales involvement are not essential for all 
vacancies but some or all of this type of experience 
would be required for the more senior positions. 

We require experience with commercial and 
financial applications with general accounting 
knowledge being the most useful. 



What experience is necessary 
for a CMG Operator? 


At least three years' practical experience 
is essential with a knowledge of more t han one 
type of computer being most useful. 

Preferably, you will have some experience of 
the responsibilities of working at a senior level. 

The ability to work with the minimum of 


supervision is a basic requirement ol our 
Operations Stnff. 

The work will involve responsibility fur 
optimising throughput and quality of the work 
produced on our Burrouglis and Honeywell 
machines. . 



Where do I apply? 


What vacancies are 
currently available? 


Please write or telephone for an application form quoting ref: CW/28 to: 


Ann Baird, 

CMG (City of London) Limited, 

Eastgate, 73 Leman Street, London, El 8EY 
Tel: 01481 3881 


Systems and Programming Consultants 


at CMG Middlesex at CMG West End 
at CMG City and at CMG Southern 


OR 

Jane Leiper, 

CMG Computer Management Group , 
(Middlesex) Limited, 

Westway'House, 320 Ruislip Road East, 
Greenford, Middlesex UB8 9BW. 

T$l: 01*78 4563 i 


OR 

Bobby Rogers, 

CMG Computer Management Group 

(UK) Limited, - 

Sunley House, Bedford Park, 

Croydcm, CRO 2AP. 

Tbl: 01-681 7631 


£4000 to £6000 £6000 to £8000 
£8000 to £10,000 


Operators 

at CMG (UK) Ltd., 

£3000 to £5000 


OR 

Janet Gothard, 

CMG (West End) Limited, 
Sunley House, Bedford Park, ‘ 

Croydon, CRO 2AP ■ 

Tali 01-686 8251 

(To l?e relocated in London) 


OR- 

Barbara Clark, . 

CMG Computer Management Group 
(Southern) Limited, Sunley House, 
Bedford Park, Croydon, CRO 2AP. • 
Tel: 01-686 8251. 




>;< 


London Amsterdam * Frankfurt 
Rotterdam ‘ Grosse/s % Ql&sgpfc 
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H. PROGRAMMING & SYSTEMS LTD 


We are the permanent recruitment division of an established Computer Services Consultancy. We have MANY 
vacancies on our register which may just be RIGHT for YOU. Some of our newest requirements we set out below Why 
not telephone our Joan Lovejoy at Amersham (02403) 22201 or 01-437 3063. 


PROGRAMMERS. SEN. PROGRAMMERS 
ANAL/PROGRAMMERS £4-fik 


LONDON 

Mini D.G. Real limB Assembler EC1 
IBM System 3 RPG II WC1 

IBM 370/ 168 PL/ 1 W1 

SUFFOLK 

SURREY 


Uni vac Cobol SW16 

NCR Century 1 00 Cobol N 


AVON 

IBM 370/ 1 25 Assembler or 
Cobol SOFTWARE PROGRAMMER 

SUSSEX 


And SENIOR PROGRAMMER 


BEDS. 

ICL 2903 Cobol 

WILTS. 

berks. 

ICL 2903 Cobol Programmer/ Operator 


BUCKS. 

IBM System 3 RPG II 
ICL 190 IT Cobol /Plan 


ESSEX 

IBM 3 70/ 145 Am/ PL/ 1 
Burroughs B 500 Assembler 


HERTS. 

IBM 370 Cobol or P.L./ 1 

BUCKS. 

HUNTS. 

1 BM 3 70 Cobol or Ass 

BERKS. 

KENT 

ICL 1900 Cobol 

Honeywell Cobol SYSTEMS PROGRAMMER 

SURREY 


370 

LONDON 

LANCS. 

IBM /Cobol 

S.W.7 


ICL 1901 A Cobol 

BUCKS. 

MIDDX. 

Honeywell 6060 Cobol 
■ ICL/ Cobol 



HERTS. Ar 


1900 

HUNTS. 

a 

IBM 370 Cobol 

HANTS. 


SOMERSET ICL 1 900 Cobol 

STAFFS. IBM 370 PL/ 1 

SUFFOLK Honeywell 200 Cobol 

SURREY Honeywell 3 1 6 Cobol 

IBM 370 Assembler 
IBM 370 Cobol BAL 
ICL 1900 Cobol 


IBM 370/145 PL/1 or Cobol 

IBM 370/138 Ass SOFTWARE PROGRAMMER 

IBM 370/ 145 Cobol 
ICL 1 900 Cobol 


OPERATORS £2.5-£3.5k 

IBM Sys. 3 DSM 
ICL 2903 RPG II 

IBM 370 DOS/VS 
DATA CONTROL Clerk 

SYSTEMS ANALYST AND PROJECT LEADERS on 
IBM System 3 RPG II £5.200. 

SYSTEMS ANALYSTS for IBM 370 Cobol 
Installation. £4. 7k to £5.5; 

PROJECTS MANAGER for IBM 370 Cobol Installation. 
£6k. 


tok. 

CONTRACT & FREELANCE 

AC TE^^nTd^A N Clf 0 F THE E N i? 0 F ^ YOUfT P R 0 j EcTtO ! NTAI K CO N TIN LI ITY^ P Rn ?e ^ W ' LL ENSURE THAT YOU 

TELEPHONE PETER QUIN or JAMES BARKER on AMERSHAM (02403) ^2^01^or^1^3 R 7^30B3 T ^ PROJECTS IN U.K. AND HOLLAND. 


H.P.S.L. 


H.P.S.L. 


H.P.S.L. 
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H.P.S.L. 


UNIVERSITY COLLEGE. CORK 

COMPUTER BUREAU 

The Computer Bureau provide, comprehenilvo compulir .ervkcei to, academic 
depnnmena and ihe Collaga edmlmul ration Imaiicii.e eompunnn fichnei am 
IBM 370/ 1 38 Computer mth 1 Mb of main .lore 
and 700Mb ol 3340. 3344 duk .range The a v >icm run. under VM/370 & CMS 
end iva<i.bla 24 houra n day 7 day. a weak 

Additional Mill ini required u pan ol ihe Ccrnipuier Burtau'e dnelapmont 
pro g ram™, end applications are ImnWd fnr the tolkiy.lng'ponj _ 

HEAD OF SYSTEMS PROGRAMMING AND SUPPORT 

{EB.MD-C7.II9) 

Sy * Wn> * •"«! Support will be In charge ol * email 

•7 a “ n, » deveiqpnt.il I end upport Thla I. e key 
Stannic « d " tw11 ' be “P*"* n ptar ■ roto In tarvmrd 

"S" “• daycnday tuppai tar current lyjiem. Euenpve 

ejperwnc a m .ya rarn. rJeelgn. and programming and The support of multhaccau 
r SISB ™ tu ™P ,, w r “l'iY Prafwedeew.il he given U candidate, 
wttn «xpen<ie hi project management, computer network, or data bate ayatama 

SENIOR SYSTEMS PROGRAMMER 
|E4B3B-CBS2f) 

V?.?Z™L*' /m,n ?P nma ' a "l 11 “i* 1 in lhi development end maintenance of 
ayatema softwera and the auppon of the 3 70/ 1 38 Previoua .yatema procramminn 
eipenence to con.ide/ed manual lor Ihia appoint mant B B 

OPERATIONS MANAGER 
(C493B-EB92I) 

SIPS 2"' ** iob reception and depaich. data 

Bnd “"’I™."' “PB'Mlone Candidate ahould have evlenalve 

‘‘"“"“‘O’ * ’™ 3 ' a "" i "» - P-«*« 

SENIOR ANALYST/PROGRAMMER 

(C49M-ES921] 

bBfB 'r ,<ln,lbl * for admlnlairatlve and financial 
fn»r^ T . ' *■ Pl,n *„ hav6 bwn drawn up to computeuie the 

College Library wlh on-line luike to the Bnjhh library BLAISE ayaiam P 

cwldidi»f2^WK. l II eon ”™f c 1 1 ? 1 4» , « P«*«Mln B eyitema la eiaentlal and 
l ^f ws J u "X 1 r,ll * n 81 >«•“ onB malo. projact from mluel 
miign io production running and BviluaUoq 

ANALYST/PROGRAMMER 

[E40B1-EBDB0)OH 

TRAINEE ANALYST/PROGRAMMER 
(E347B-ESB8I) 

IlSlrlnSl!?- !£E. B !I!!!L a ' v" 1 " i? lf™ r V n P ** "d finrcal 

appllcairanaa. rfaacnbad above The level of appointment will be determined by 
pravwue eyaiena anatyara end programming eaperlence and by lotmal quaW Ationa. 

AppUeatfoo formt atuHmthvpMnieulaii w *, aMb pastes* pftui) from 

Eatahllehmenl OlUcer 
Untve rally CeNtgi, Corli. Ireland 

Cteemg date to; completed application. ■■ Monday, 28 September, 1877 


SENIOR SYSTEMS ANALYST 
8r PROGRAMMERS 

S^wmAna^a^ 001011011 ** hBVBB WBMnc Y ,oran oiPbrienced Senior 

The succanful applicant will have Bt least 3 years expouenc« m 

Systems Analysis and will be ihorayghly familiar with all upacis 


CONTRACT 

PROGRAMMERS AND CONSULTANTS 


Birds in ihe next 3 months 
then REGISTER with us now and 
we’ll havB a new assignment 
ready far you. 


□ IMMEDIATE VACANCIES up to £300 p.w. Q IF YOUR CONTRACT: 

CDBssItanl/ Intelllgan t Terminal! S. Yorks. • ends in the next 3 months 

pitahaiB CoRUllant S. Yorke. then REGISTER with us now 

H^nua n 1 Coi,anllinl 8- Tort*- we’ll havB a new assignmen 

JJ7JJM ProyrifflBirs Londoa/S. Coast ready far you. 

ML/CICS Syslami Progrimmers London 

CffiOL/Ofi Projriiuisra S. coail 

COBDL/DOS Pngrantmari London 

CQBQL/I9D0 PragrBrnniBr London 

COBOL/BAL/08 ProyramBBri London 

+ many others 

Sytlami 4/lfaercade Pragramraer Surrey 


CALL Doreen Frledlander 
836 0400 
or 

WRITE 22 Garrick Siroet’ 
London WC2E OBJ 





CUMrU 1 fcK wtusui , rtuguot. 


Installation 

Management 

Co-ordinator 

Salary to £5000 


Li 

i 


Due io promotion, an Installation Mana^, 


Ll 

i 


ft .1 admtmstfi m, ; fl formal SystemofSf | ’ 

* L^tiimcrtii,^ .ill problems encountered 
nniinjjr.omputei operations. 

* Producing statistics and reports using 

computerised techniques for senior 
m-inagrjment. | - 

* ^ssritingm Ute p'anningandco-ordinabonnl i 

■ill major hardware and software charges, i ' 

* Liaising with the management team and 0 

Suppon r .«rviccs through daily and weekly 1 
review ni lings . ; 

The ideal candidate, man or woman, will havei 
basic k nowlcdge of computer operations, : 

pos si bly as a senior operator or a shift leader 
experience with IBM System 370hardwareart 
software is essential. ' 

Todiscuss this position further, please 
telephone DoggHa 2 ell on 01 -637 7141, or write - 
to him at: 


BOC | Datasolve 


80C Datasolve Limited, 

London Central I'Mtacentre, 

2140 -.for J Street. London WIN OBR. 


Basingstoke 


uisirict council 


Computer 
Programmer 

AP4/S £3366-£4095 plus supplements of E4S6 
approximately per annum 

Applicants nro inviiad fnr tins post in (lie Finance 
Department. ICL 2904 32K installation with 2 — EDS 60 
and 4 tapes. Prnfarenco will be given to candidates wth 
good oxpnrionco nf COBOL JCL/ GEORGE IS and Find II 
ond ICL Software. 

Tho poet is supurimiiunhlo nmt housing accommodation 
may bo nvnilnblu in niiprapnnto ensos together with 
nsBlstance towards romovnl uxponsos If required. 

For an application fonn returnable by 5th 
Soptomber, 1977, pfoase tolophono: BaaingttoKo 
66222 ext. 207 or writo to tho Peraonnal Mnnegar. 
BoBlngatoko District Council, Civic Offices, London 
Road, Baaingstoko, Hama. RG21 2AJ. 



ytraoiisoDiTi] ira^onujolEinn 

Senior Programmer 

£ 6.500 

A major development programme at HERTZ, the world leaders in the car rental 
business, means that they need the services of an additional senior programmer at their 
European headquarters at Isleworth, Middlesex. 

The. systems will be developed to operete on I.B.M. meinframe computers with non- 
i.b.m. minis front-ending to them. , 

AppUcants should have at least five years' Cobol programming experience preferably 
ng . an s ould already be working as senior programmers or chief programmers. ; 

Pleasa write or telephone for an application form to: I 




armitage a AnniuBaw^dmi.^ . 

shanksia^. 


Ware Llmited j i'i •- , 
RuBbl.ySi.^,, WatB 4BT 



r, 0d6H write or xeiepnone for an application. form to: i . . : ; 

Tel eph one^O T 5 ^ nC8n Bra ™° m Lt 1 d ’' 37 K'HW Road/LOUGHTON, Essex. ; ' 


BransomLimited 




g Computer Personnel International 


110 St. Martin's Lane, London WC2N 4BH 
Telephone: 01-836 6775 



NEW - EXCITING - 
DIFFERENT 

Heard it all before? 

Heard of DATAPAD? 

DATAPAD is new, it is exciting and its very 
different. For the first time, handwritten 
data is captured and validated at source. 
Obviously such a revolutionary device 
means new ideas in programming and 
systems design. 

Computer Systems International, a 
London based Software House, is a major 
supplier of applications softw'are for 
Datapad and offers superb opportunities 
for programmers to work on this unique 
and fascinating equipment. 

A minimum of 1 year's experience is 
essential — Assembler and/or Cobol. 

To find out more about C.S.I. and what 
they can offer you. 

. Contact Judy Graydon 


OPERATORS 
SHIFT LEADERS 
DATA CONTROLLERS 

I have lots of extremely interesting jobs on 
file for Operations Staff from Trainee 
Operator to Operations Manager. If you 
are contemplating a change why not ring 
me — I may have the perfect job for you. 

STOP PRESS - SHIFT LEADER, CENTRAL 
LONDON. GOOD SUPERVISORY 
EXPERIENCE ON IBM EQUIPMENT 
ESSENTIAL SALARY TO £6,000 p.a. 

Contact Marily Davidson 


POP MARKETING SUPPORT 
OVERSEAS TRAVEL 
SALARY £7000 + 

Our client has a vacancy for a SENIOR 
MARKETING EXECUTIVE to join a small 
highly professional team selling, installing 
and supporting turnkey PDP systems. 
Applicants must be familiar with the 
problems of field engineering for mini 
systems yet have the confidenpe and 
personality to negotiate contracts with 
overseas clients. Preference will be given 
to candidates with an engineering 
background, but applications are wel- 
come from people with other mini-related 
disciplines. 

The position offers extensive travel and 
opportunity to use your technical expertise 
in an executive position. 

To arrange a confidential interview 
Contact: Linda Donated 


Real Time People 


s/a 


Computing 

Services 

Association 


Computer Rcjpm People 


GRAMPIAN HEALTH BOARD 

PROGRAMMER/ 

ANALYST 

Applications 8re invited for the above post from persons 
with a serious interest in computing. In the first instance 
they will join b small team, based at the Computing 
Centra, Foresterhill, Aberdeen, using a Codasyl 
compatible Database Management System to develop 
an information system for the Grampian Health Board. 
Two pilot services are in operation: (b) production of 
summaries of patient information tor consultants in an 
outpatient clinic, (b) a waiting list system with automatic 
calculation of admission dates. 

A knowledge of database techniques, the CTL Modular 
One and the Health Service is desirable, but more 
important is the will and the skill to make a worthwhile 
contribution fo solving National Health Service 
information problems. 

Salary; £4038-£4864 per annum, inclusive of earnings 
supplements. Four weeks' annual leave, nine days' 
public holidays, pleasant modern office accommoda- 
tion. excellent canteen facilities. 

Application forms and further details are obtainable 
from the Area Personnel Officer, Grampian Health 
Board 1 Albyn Place, Aberdeen AB9 IRE, to whom 
completed applications should be returned by Friday, 
9th September. 1977, r 


CLEVELAND COUNTY COUNCIL 
COMPUTER SERVICES UNIT 

SENIOR PROJECT LEADER 

-£5362-£B926 (Incl. supplements) 

oroorarnm "V” 1 l" ab,& lo 8u P Brvl se and control the work of 
rmlrr:,.(f nal r? ,s and P ,0 i 8Cl Isadora in the development, 
and orr?inL B A n an l 8upporl of computer systems — both batch 
OS/VSl «nH Wc W ? rkm0 knowledge of ANS COBOL IBM 
leaderqhin anTi . t ■ 8 08390118 L together with initiative.. 
rw . P . a , nd ,echniC81 ability. • . . 

b^renS IBM 370/ 1 46 which la tp 

37 5 /M8 ,l,ta aulumn.. A twin 370/1 38 < 
0rdBr for dal'very 12 mpmha later. These. 



PRODUCT MANAGER + 
SALES EXECUTIVES 


MODEMS 

EXCELLENT SALARY PLUS CAR, ETC. 
LONDON AREA 


Our Clients are one of the largest and most successful U.K. companies 
with an enviable reputation in the field of data com muni cat io ns .They 
have many years’ experience of developing the most efficient and cost 
effective teleprocessing systems and equipment available. 

We have been retained to recruit key staff who are able to take 
advantage of the latest developments in this field and contribute to 
the success of the product- , . 

Sales Executives should have an excellent track record of successfully 

selling data communications equipment; . \ 

The Product Manager will be responsible for ensuring that. customer 
requirements are satisfied With, respect, to ^systems 
subsequent systems implementation, and should have at, least, fQUr 
years' experience in data communicatlor)s. , . 7. . ' * . - 1 

For further Information please "contact the : Advlsirig, Consultant, 

quoting reference CWi48, - V- 7 y- : 

. • if .. • . * ^ . l '* ' ■ y • ;* I • , '-'7 ’-".I* 

-HunoN EjHrtmyE stucnON ^ ■ 

'iA^sSir- 


SCIENTIFIG PROGRAMMER/ 
MATHEMATICIAN 

Fortran 1 Assembler / RTI I 
Rural Nottinghamshire 
to £4000 

Here is an opportunity for a young graduate of 
mathematics or associated subject to become a key 
member of a email team developing systems for the. 
analysis of geophysical survey data. This post is the 
first appointment in this field and requires good 
mathematical ability together with some experience 
of FORTRAN /ASSEMBLER programming. The 
environment is a PDPII DISC-RTII fully interactive 
graphics system with plotting facilities. 

The Company Isa world Leader in its particular branch 
of energy technology end offers excellent security 
and career prospects In an attractive rural setting . 4 
Housing la plentiful and reasonably priced and 
working conditions are first-class. 

For detailed job description and application form 
please apply to: 

jlmilL Mrs.* Pat Adcock 

/T D BPB Instruments Ltd 

itpiH EAst Leaks 

1 ^ Nr Loughborough 

Lelcs 

Tel: NOTTINGHAM 214161 


WSLl 

n j 








l'A 






INTERNATIONAL 

SOFTWARE SUPPORT 

Base S.W. London - £6,000 negotiable 

P| D PFT n ^ 0 cda 0 t t0 L S th u successful systems software products GRASP, GRASPVS, 
f W wl ) lch enhance the performance of IBM computers. Due to an internal 
cen?efn°L^ndo r n qU ' re ° S8nlorSystams En 9 «neerto be based atour international support 

The successful applicant will be responsible for: 

£ bac 5' up for SD, ' s intern 0 tional systems engineering force 

* Supervising advanced testing of SDI's new facilities 

m. 125 r pr °0 ram ming for SDI ’s own 360/40 computer 

■Jr Assisting in SDI s expanding training programme 

Applicants must have the minimum following qualifications:’ 

* Education to GCE A’ level standard 

£ Good IBM DOS or DOS/VS operating experience 

■ir The ability to work without supervision 
Please write giving full career details to:- 

Personnel Manager, SDI ref LON/SE, m 

184 New Kings Road, London SW8 4NF. 


Systems 

Development 

Manager 


Zambia 


c £8,000 


Tl ™ IndusirlBl Development Corporation of Zambia 
(indeco) requires a Systems Development Manager to 
Companies Wcce#sfu com P ut0r ^Btlon of its 38 Group 

Candldales will be based in Lusaka and will have the 
responsibility of controlling (he operation of two computer 
centrea, sited in Lusaka end Ndola. The Lusaka centre Is 
currently being upgraded with an IBM 370/115 running 

s:^?B 0 M s ^ s ,s ndroWE,,,vs ' w 

Applicants should have at least five yaera* 
management experience In medium sired computer 
cenbu processing; sound knowledge of systems analysis - 
experience In l§M 370‘s running under DOS/Vs' 
knowledge of CICS, COBOL and/or RPQIl and the ability 
lo train local staff. ' 

Salary will be in the region of £8.000 inclusive or 
gratuity and other benefits include * subsidised furnished 
accommodation * Children's education allowance * car 
running allowance* car loans at ‘minimal Interest rates * 


the appointee and family to and from Zambia * 6 weeks 

EiCLJS™? W ° f rem ‘ Uab,B under current 

2S 1*8"*; * hB c S un *h r fln I°V a 8 pleasant sunny climate 
end affords excellent social amenities, including free 
education e nd medical facilities . 8 

‘ r Am* comprehensive details of ege. 

B V C ? , ' <> 3' qualifications, experience end 
I I saferies drawn should bo sent immediately in 
__ comp/are confidence for an early Interview; 

■ I HI 5r«I^ l S n * n i t Bni ? Administration Manager, 

H Ef Ltd o' Zlmco HoMb ' 

jIM | iJa™ F n,bliry Pawaman ** London EC 2 A - 


OVER THE BRIDGE TO WALES 
FOR SYSTEMS AND PROGRAMMING STAFF 

We are currently recruiting for diems based et various' 
Indude™ " S ° Uth W ® “ Bnd Sou,h Wbsi Wfl,BS - Vacancies 

rouping pr P rra MMER — iriaallv ICL 2900 but other 
relevant experience considered. Salary to E5.000 negoti- 

SyJtfmc' 1 iS? Jli£ L 1 900 Cobol/plan - Salary to £4.000. 
IS to £4 200 ~ Pr " n " r " v " n8nciI ' 1 aPP«=»tio™. 

L?* 0 e . xi8t Wlth ln8,al,atiQ n« throughout the 
West and South West of England. For further detail! of these 
and other vacancies, wnte or telephone: 

Richard Cove 0272 211035 

WM ata selection 

36/38 Baldwin Street, Briatol 1 


SENIOR OP . 

c£3800p.a. 
Honeywell OS 2OG0 
City 


Phono 01-439 0481 
(24 hour*) 
EFFECTIA GU AVIS 
Personnel Consulljtnt b 


Phono 01-43D 6481 
(24 limn*) 
EFFECTIA GRAVIS 
Personnel CcnmiHonti 


Senior Computer 
Programmer 


Central Trustee Savings Bank 
Limited 

We eaek to appoint e i senior programmer who will join a 
smaH team responsible for the support function within 
the Data Processing Department. We are an expending 
organisation, currently employing 4B0 staff and the 
person appointed will play Bn active role in helping to 
achieve our expansion programme. u 

a,a UBK !,*? r various clearing applications 

*" " ro; 

Basic Assembler end IBM Cobol under DOS.' Knnw- 
ladge of mini computers Is desirable but not essential. 
We envisage a salary in the range £42ia/b4/u per 
annum Inclusive of Loridon Weighting end supple- 
ments. In addition there are excellent benefits including 
a .comprehensive non-contributory superannuation 
schema! M8SOn ,,ckBl loans and mortgage^ subsidy 


WiH applicants please write giving full details for 
telephone for an application form) to: 

Mrs. M. A. Wright 

Central Trustee Savings Bank Limited 
3 Graoechureh Street 
London EC3P 3BX - 
Tel: 01-283 8633 




. NEWCABTLE.UP0N-TYN6 POLYTECHNIC 
Computer Unit 

SENIOR PROGRAMMER 
(PROJECTS) 

(E382B-C40BB phis £3)2 and up to £ 1 7P.76 per annum. 

Salary Supplements) 

10 major Wltwltre schemes for an IBM 370/t'68 With 

£l C .fL ea . s ? Q, ? ,bl I? °L ,hB system - software asioOiBlad with the 
Polytechnic s three Data General NOVA minted rnpu tar a. 

Iv ® 1 «tulvalanl pmfauional durificAlion 


ace. : Wawcaii|e^'pim.lTyVe 



CSC CSC CSC CSC CSC CSC CSC CSC CSC CSC csr 

S L«sc CSC ■ 

c esc ! 

C 

® NEED 

* CONTRACT 

I ANALYSTS & PROGRAMMERS i : 

c WHENEVER YOU ARE AVAILABLE ' 
s PLEASE LET US KNOW. WE WILL I 

c - meet YOU AT YOUR CONVENIENCE I 

l GALL US BANK HOLIDAY MONDAY t 

s Some of CSC’s immediate project requirements: £ 

5 * f 1 . 

, SYSTEMS DESIGNER. City of London \ 

s IBM DOS COBOL West End 
c CHIEF PROGRAMMER IBM OS COBOL. South Bank 
v BURROUGHS 6700 COBOL. Croydon 
J IBM DOS COBOL, DL1. South Coast, Surrey | 

c PL/1, BAL. City of London I 

SENIOR ANALYSTS. South Bank, Sussex 
s IBM OS COBOL, MARK IV. West End ji 

Phone or write •: 

central systems 
: consulting < 

| 12 HOLLYTREE CLOSE, INNER PARK ROAD,! 
c LONDON SW1 9 6EA 

c Telephone: 01-789 3144 (until 10.00 p.m.) t| 

— SC CSC CSC CSC CSC CSC CSC CSC CSC CSC CSC CSC CSC CSC] 


m Systems ^ 

Development 
in the City 

Up to £B,500 (Opposito Liverpool Street Station) 

SYSTEMS ANALYSTS 

Two experienced systems analysts ore required lo join an expanding 
aavelopment daparlmonl working on both botch and on-lino systems. Tlw 
positions are permanent and- could theroforo both bo ultimately ip loams 
developing on-lino systems, howevor tho initial roquiromonts ore: 

(I) In the mointonanco project team on both largo nnd small scale 
maintenance. 

system d<3VQlopmQrU P ro i Q c* loom possibly developing an on-line enquiry 

In both positions training will bo given whom appropriate but applicant 
ust have a minimum of two years' systems oxporience. Salary is 
dependent upon previous experience but could bo up to £6,600. 

* 2 UR ' FLEXTIME WORKING WEEK (PLUS SOME OPPORTUNITY 
FOR OVERTIME) 

* S? c ^? 1 K™ l ?i JT0RY PENSION * SEASON TICKET LOANS 

* FREE LUNCHES ★ MORTGAGE SCHEME 

Please telephone or write to: F. W. Leo, Staff Manager, Proyldent , 

SSmRS ? 0 ," of Lonilon Limited, 266 Blshopagate, London [ 

, EC2M 4QP. Tel: 01-247 3200. 

Q.0I31 

ASSOGATjONOF LONDON LIMITED 

266 BISHOPSGATE LONDON EC2M 4QP 


OPERATORS V I 

AMERICAN BANK NEAR CHARING CROSS 

An expanding American Bank with brand new offices close to Tpm^ ^ 
unaring Cross stations needs three experienced operators to make up^lM.WF 
person team running their new PDF 1 17 55 Mini installation. ' : , 

I'll? S P !. rat0rt jigt starting till January) will work alternate ehlfuWjvg 
^ Bf: and , 3 p.m-11 pifti.*. the oth.r will become Iho .WH s H 

responsible from 3 p.m.- 11 p.m. " : i. 7 

pluVst^Bib^nce'” 9 l ° B0e and 8X P 0,ience but will be a 8A$fC ofj/pTP ^ 

TICKET^reiri^PPR^nM^i 1 Bonus - subsidised MORTGAGE’ 

TICKET and PERSONAL LOAN SCHEMES and FREE lunch facilities. ^ u ' 

- -Call Maurein Croae on 404 8701 ' .d k 

' ‘t- CRIPPS SEA-S AND ASSOCIATES - , . 



COMPU l tK WC.E.IVLT, AUgUSt 40 






Nijmegen 


Initial Contract which could lead to permanent 


.... .. *.« thn inrnar hRttar known cities * A lively university town near the German border 

* But without tho living co^ ol th g ur Kno " ^ * Are looking lor good staff who wish to live and work In Holland 

* A progrossive alorl company with a bp unn comnimoa <u * where applicable, for both morrlod and single stalf a relocation 

* SSStSm tuition at the university language laboratory allowance would be mode 

Programmers to FLS 35000 
Programmer /Analyst to FLS 40000 

If you have the following experience and are interested in these positions we would like to hear from you as soon as possible. 

Strong COBOL background (some RPQIl would bo useful). . 

Good DOS /VS experience 

Multi applicetion background (preferably in manufacturing areas). 

Our clients will be conducting interviews in the U K within the next 1 4 days , 

Please apply without delay to Gordon Cairns quoting reference no. C/690. 






if 

m 


John Qoldimlth (Computer Services) Limited 
16 Buckingham Palace Road, London SW1 
Tel: 01-828 B356, 24-hour answering service 

JOHN GOLDSMITH (Computer Services)IM. 




Edinburgh 

Senior Systems Analyst / Programmers £4477-£5518 

Systems Analyst/ Programmers £3975-£49 1 6 

Programmers E3241-E4343 

(ell inclusive of Supplements? 
We are looking for experienced computer professionals 
to join our Development Team, working on a wide range of 
batch Bnd remote terminal projects. 

Successful applicants will have COBOL, USERCODE or 
ASSEMBLER experience, preferably on I.C.L. System 4 or 
I B M. 360/370 equipment. In addition, candidates for 
Systems Analyst /Programmer and Senior Systems 
Analyst /Programmer posts should have a proven record of 
achievement in systems analysis and design. 

Initial placlngs will be according to experience. 

Application forme from Computer Development 
Manager, Lothian Region Computer Centre. 323 High 
Street, Edinburgh EH1 1PQ. Tel. 031-228 9292 ext. 
3321. 

Lothian Regional Council 





Limited 

Swallowflelds ■ Welwyn Garden City • Herts. 
Telephone: Welwyn Garden 33833 ' 

Further expansion, due to the continued success of our 
programmable Video Display Terminals, arid other 
computer peripherals, means that we can offer excep- 
tional opportunities to self -motivated Sales Executives. 
You will join our existing tales team selling e first class 
range of mlcro-processor-bssed terminals arid you wll| 
nave the full backing of our Sales end Technical Support 
organisations. . '. 

Jf you have current experience in sallirig Video Display 
^nals. Floppy disc systems or similar peripherals, 
ana have a sound knowledge of data communiaatlpns 
ana data antry techniques we would like td hear frbrti you. 
ne can offer you. a high basic salary and .substantial 
commission - which should put your earning* Tnio five 
figures — a new CBr and a high degree of hUtoriomy.;’/; ' ( 

Apply in writing, giving l brlef career arid personal 
tussitj' Qr ^ B Phone Ken Rumsey,:fqr -'an - lpltjal djii 


Systems Consultants 

£6,Q00-£9,5Q0 

CENTRAL LONDON 

Seven large wall-BBtobliBhed 
consultancies wish to recruit aystema . 
people with all-round experience on third 
generation equipment and the right 
personality to deal with clients who 
require a first rate service. Technical 
communications consultants ere also 
required where in-depth implementation 
experience of IBM or ICL T/P mefliage 
switching networks etc., are essential. 
Excellent Iringe banelits end prospects. 
CW 34/1 Michael 

Junior Programmers 

£2,500-£3,750 

LONDON. HOME COUNTIES 

Only one year’s experience? Then you 
are in great demand. We have a large 
selection of first-rate companies wfro 
need people like you. 

CW 34/2 Annette 

Operators to Shift 
Leaders 

£2,000-£4,000 find.) 

LONDON & HOME COUNTIES 
We have many vacancies covering all 
types of machines and locations. Some 
firms will retrain from one manufacturer 
to another. Remember these position? • 
are for shift waiting only. Hurry whilst 
stocks last. ... , ' • 

CW 34/3 Annette 1 : r .. 


DATA EXPRESS HOUSE < 


Contract Programmers 
to £190 p.w. 

U.K. 

Immediate requirements for IBM COBOL 
under DOS or OS for C. London. PL/ 1 , 

OS or CICS, PDP/1 1 or good IMS lor 
various locations \ar 3 i Pj “®- *1 B0 
IBM vacancies in GERMANY. FRANCE. 

BELGIUM & HOLLAND. Ask tor the 
Contracts OHicer on 01-995 2236. 

CW 34/4 Michael 

Successful Salesmen 
to £12K quota earnings 

U.K. 

Wa now have ten different flrma for both 
hardware and systems only companies 
who are Bnxlous to meet successful 
salesmen in this industry. They must 
have previous relevant smell systems 
experience (some VRCa ,will be 
considered). All firms have bonus 
schemes end cars or car allowance. Most 
positions in S.E. England, but 2 in 
Midlands. 

CW 34/ S Michael 

Mini Computer Programmers 
to £5,950 

■ U.K. ■ 

Your experience Is required now. A very . 
large number of vaqenoiee ere registered 
; where a knowledge pt AMertibler or: , 

communications exppriBnqe Is ' 

" . essential (VRC programmers wduld plso ,, 
be considered). Opportunities, exist In 
S.W« N.W. '.or W. London. Surrey, ■ 
Hsrt9;erid Matieheaterln.this exjriting •• ,y. 

' * and rewarding flflldi Tlwra hw also bean ... 

registered wmB 4 war Y a * SnSeS? ^ -r 

Wim B or rpore yeart In.mlrii c&rriputers.,;. . 

tw34/6Mklure(. •; 


Uyou. have! had tj 



^ SYSTEM/3 STAFF 

DATA PROCESSING MANAGER c. £6,000 
PROGRAMMER/ANALYST c. £4,500 

DATA PREP./COMPUTER OPERATOR 

C. £3,250 

Alberto Culvar Co. need the above staff for their 
established S/3 Model 0. shortly to b® moved to 
Basingstoke. 

If you have relevant experience of RPG II, S/3 and 
3741 /2. write with career details or phone: Norman 
Lindsay. Alborto Culver Co., 44/46 Newington 
Causeway, London SE1 6DX. Telephone: 01-407 
k 1623. A 


Systems Analyst 

(Salary £5500 minimum 
Including London Allowance) 

MOBIL OIL COMPANY LIMITED requires a Senior 
Systems AnaM to strengthen our Management 
Science Department In our London Head Office. 

Candidates must be mature, able arid, .capable of 
developing - arid evaluating, opportunities for 
Computer: commercial, systems 'by Conducting 


Business Systems specification? In 4 variety of a reds 
throughout the Company. Imagmetlon.Thq ability to 
take a ! braad view. of .bwtineep problems and to. 
cbmmuhlcBta effectively, with bpth; user end 
technical . staff era hqltfto be ,lrti portent attributes for 

the position requires ihB ability to plan, den gp and 
contraf projects from Incepflon ip implemanration 
arid tp artiuiie that the jbveralf. processor change is’ 
'carried iut In, the uwr; envlronmqrit with the 
minimum of dlsrUption.;r:..-: ... ••••:!•'. -y, 

Applicants;, male or female, should have a degree pr 
equivalent professional: quBlitl call bn.; with , *t: least 


Including proghiramlriaabllltyisdes 

P|ea»j 9 .wrile V!#t detalfa .of .age.T 


mfm. 













FOOD FOR THOUGHT 

WEST MIMANPS 

JUNIOR SMART TO 

PROGRAMMER £3,200 pa 

An additional programmer is required to join the Management Services Team of a 
major company within the food industry. 

Major enhancements within our client’s Computer Services Department include 
the development of the latest data-processing techniques utilising 

REAL-TIME, INTERACTIVE PROCESSING, MULTI-PROGRAMMING 
Md REMOTE COMMUNICATIONS 

Applicants should have:— ... 

* Nine to eighteen months' programming background. 

* Experience of ICL COBOL, gained in a commercial environment. 

This is a truly excellent opportunity for a Junior Programmer seeking his/her first 
position of responsibility within a data processing department that promotes active 
training and offers genuine career prospects within a Real-Time environment 
where experience can be gained across the commercial spectrum. 

Usual large company benefits apply, including relocation assistance where 
necessary. 

CONTACT: REG HEATH on 021-236 3781 REF 77/08/ 18 

SPECIALIST COMPUTER RECRUITMENT LTDt 
BIRMINGHAM 021-2363781 FREEPOST 

fteapost, Equity and Law Hnue, 35-37 Greal Chmles Street Queensway, Birmingham B32BR 

MANCHESTER 061-833 0676 FREEPOST 

Freepost, Com Exchange Buildings.Corporalion Slreat.Manchester Mt 8BD 

LONDON 01-9350671 FREEPOST 6 CKS S23E?" 9 

Freepost 6, !02 l Blandford Street, London WlE lJZ 5Sf(| Assodotton 


SENIOR OPERATIONS OPPORTUNITIES 


Shift Manager 
Senior Operators 


£5,800-£6,200 

£4,600-£5,000 


Ash narinnul louder in lliectnnpctitlvo imiltipk 1 urt.iil trades. Tcscu must move win, v. 
tiines. We have ulwuys heun an innovative Cmniiany Wo were one of the first vn if 
users in the country. * 

Currently hardware installed at our Cheshuni Head Of I ice includes three in kwi, 
flQK computers, 2-4 EDS 60’s. 80 V.D.U.'s full lelepmcessiny facilities. With 
hardware Investment coming up in the very neur future ive are seeking exoeriS 
senior stuff to strengthen our exist ing operating team. v ence “ 

We require: 

SHIFT MANAGER 

At least five years’ experience in a senior position on 1C1. 11)00 equipment andextensiw 
supervisory experience within u large niulll-macliine insinuation. 

SENIOR OPERATORS 

A minimum Of three years’ experience of ICL 1900 George II Installations. Supervise 
and multi-machine experience are preferahle. ’ 

These vacancies will involve working a rotating shift system and will be based at 
Office In Cheshunt, Herts. 

In addition to salary, Tesco can nlso offer a wide range of fringe benefits which Include 
a contributory pension scheme, subsidised restaurant facilities and an excellent 
Country Club. Assistance with relocation costs will be given where necessary. 


These are equal opportunity 
vacancies and applications 
should be made by complet- 
ing and returning the coupon 
to 

Mr. S. D. Whitbourn 
Personnel Officer 
Tesco Stores Limited 
P.O. Box 18 
Ddamare Road 
Cheshunt 
Waltham Cross 
Herts. EN89SL 


JOIN THE 
LIVELY SCENE AT 




CONTRACT OPS 

2960/70 VMEB/K 
IBM DOS 
Top Rates 


Phono 01-439 6481 
(24 hours) 
EFFECTlA GRAVIS 
Porsonnol Consultnnt* 


★ CONTRACT ★ 
PROGRAMMERS 
RING 01-388 0036 

Work with an established software house. London 
based. 6- months’ contract wailing for people with 
IBM OS/COBOL or OS/FORTRAN 4. 

Also requirements for good COBOL on any 
machine. 


North-west area Sates Executive 

This imponanl sales post will ideally suit someone 
who is keen to progress and has two to three years' 
successful selling experience in the computer field. 

They should have. advanced educational qualifications 
and preferably some programming experience. 

The product range includes computer-based 
graphic systems, plotters, hard copy units and - 
associated peripherals. 

A company car rs provided and the position is based 
at our Manchester office. 


Software Analyst 


Responsible for wide-ranging support of both 
salesmen and customers. Specific functions will include 
systems analysis and advice on system configurations; 
definition and development of application software; 
customer liaison and seminars. 

The software analyst will specialise in the 4051 
Graphic Computing System. The work will involve a 
much greater variety of challenge and experience than 
the usual programming environment. 

Applicants should be educated to degree standard 
in a computer-relatQd.subject. have a good.scientific 
background, be experienced in programming 
, FORTRAN or BASIC. Should preferably have had two 
or more years' experience of systems analysis in a mini- 
computer qhvironment. 1 ' 

: Very close co-operation with the salestorce will be 

involved and applicants Should have the ability to 
contribute eflectively in a,team selling situation. This 
vacancy is based at Marpenden: . 


We’re expanding 

Tektronix, an American based company with a worldwide-turnover 
in excess of five hundred million dollars, is expanding rapidly. 

Already we are established as world leaders in graphics terminals 
and it is in this particular field that our U.K. growth is most rapid. 

We are anxious to hear from people with related experience 
in graphics terminals and associated computer 
i Executive products to fill the vacancies detailed below. 

/ill ideally suit someone 

s two to three years' Marketing Support Assistant 

UMt^a/ouahf icat ons Responsible for marketing support for all our OEM Sales Execii 

ling experience. 08 computer products. This will include administration of The applicant for tin 

s computer-based ^. 8 - mai - ,n ^ IS4, Qr 9a n isation of exhibitions, analysis of three years' successful s 

I copy units and - competition, preparation of demonstration aids and computer OEM market. 

MV handling customer enquiries. • for expanding business v 

and the position is based Applicants should be educated to H.N.C. standard customers and seeking c 

v or above and should preferably have sales-related throughout the U K 

experience in the computer industry. Some familiarity In addition to selling 

with programming is desirable. Close liaison with our selling our extensive 'an 

salesforce is necessary so a desire to work in a sales peripherals 

ng support of both environment and the ability to communicate clearly and A company car will I 

:ific functions will include effectively are essential. This vacancy is based at be based at Harpenden 

i system confiaurations: Harpenden. 


OEM Sales Executive 

The applicant for tins position will have had two to * 
three years' successful selling experience in the ‘ 
computer OEM market. They will have lull responsibility 
for expanding business with our existing OEM 
customers and seeking out new market areas 
throughout the U.K. 

In addition to selling OEM products they will also be 
selling our extensive range of graphic terminals and 
peripherals. 

A company car will be provided and the position will 
be based at Harpenden. / * 


At Tektronix we believe in looking after people. All 
the above positions offer an excellent salary in line with 
their importance and commissions are paid where 
applicable. The company offers a secure and 
progressive future with company pension schemes and 
various fringe benefits. If you are interested in one of 
these positions we would love to hear from you, so 
. please write in the first instance with a curriculum vitae 
to Howard Rippiner at our address shown below. 


CTO 




, rai^nTEbtO EXCELLENCE 


.T e ktfon|x U . K ^ Ltd. /P .0 ' Box 69; 36/38 Coldhiprboiir Lane 1 , Harpenden, Herts.; 


Product and Marketing Support Engineer 

Responsibilities include assisting 
salesmen/ customers with the technicalities of hardware . ; 
'specials' on our product range, assistance with .. 
technical seminars and training courses, answering 
customer's technical queries by telephone and letter • 
and administration of our demonstration pool. • 

Applicants should be educated to H . N . C. standard v, 
or above, and it is expected that they will currently be { 
working as customer support^engmeers within the ; > * v 
computer industry. Sales-related experience and so/he / 
programming experience is desirable. A desire to won* - , : 
in abates environment is essential, as is the ability tot 
communicate dearly end effectively. This vacancy.* 
based at Manchester. . . •, 5r£.; 



COMPUTER WEEKLY, August 25, 1977 


35- 


are you ready to join 

EUROPE'S LEADING FIRM 
OF CONSULTANTS? 

ofcs PERSONNEL HAVE BEEN RESPONSIBLE FOR A 
VARIETY OF MAJOR SOFTWARE AND HARDWARE DEVE- 
LOPMENTS WITHIN THE COMPUTER INDUSTRY AND 
WE ARE NOW SEEKING ADDITIONAL PROFESSIONALS TO 
JOIN OUR VARIOUS OPERATING DIVISIONS THROUGHOUT 

THE: 

UNITED KINGDOM &WESTERN EUROPE 


MINI-COMPUTING IBM-COMPUTING 

S.E.C.S. is totally committed to the application of data base 
This Division of the Company is committed to a variety of and teleprocessing design. 

Commercial and Scientific projects involving the use of We are ur g e ntly seeking the following categories of 

sophisticated hardware and software techniques. We are personnel who can expect to work on a wide variety of 

urgently seeking the following personnel capable of working interesting projects and to enjoy the many benefits of 

on their own initiative or in project teams. working for a large consultancy practice. 

ANALYST/PROGRAMMERS 
SENIOR PROGRAMMERS with 8 minlmum of 4 ,bm 

£7500-£9000 p.a. a sound knowledge of OS, BAL and an appreciation of DOS. 
Excellent opportunity to work on varied assignments SENIOR PROGRAMMERS 

involving processor to processor communications networks. CfinOA-f 8500 

Minimum of 2 years' PDP II experience, with working . 

knowledge of the RSX II Operating System. With a minimum o.f 18 months IMS PL/1 data case 

Experience of CORAL an advantage but not essential. XlKLS 

ANALYST/PROGRAMMERS 

' £6000-£9000 

PROGRAMMERS Minimum of 5 years' computing experience with a major 

£4500-£7000 computer manufacturer, with at least 12 months recent 

involvement in the design and programming of a 

Minimum of 1 2 months' PDP-11 experience preferable with ■. commercial data base application^ advantaae ' 

knowledge of the RSX II M operating system. Experience of. A sound knowjedge of IMS would be a distinct ad a tag , 

tkn DTI 9 L : L I _ . . I ■ .• ..U L « I .nnful kilt nnt 


SENIOR PROGRAMMERS 

£7500-£9000 p.a. 

Excellent opportunity to work on varied assignments 
involving processor to processor communications networks. 

Minimum of 2 years' PDP II experience, with working 
knowledge of the RSX II Operating System. 

Experience of CORAL an advantage but not essential. 


PROGRAMMERS 

£4500-£7000 

Minimum of 1 2 months' PDP-11 experience preferable with 


— Ul IIID I l(J/\ II I VI ayniwiiii 

the RTL 2 high level language would be useful but not 
essential. 


as would be COBOL or PL/1 . Consideration will be given to 
Suitable applicants with other data base expertise. 




FOR FURTHER INFORMATION ABOUT THE CAREER OPPORTUNITIES WITH S.E.C.S. WRITE OR TELEPHONE: 
MISS SALLY BIGGS (QUOTING REFERENCE RSB/60J, CONSULTANT LiA|S0N OFFICER 

rv SOUTH EASTERN COMPUTER SERVIGES 


. ; SOUTH. EASTERN HOUSE 


■ ■ 3/ 5 OLD BRIDGE STREET Vv." V : V 
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SHIFT LEADER 

£4000 Circa according to experience 

Required to work on a 3 shift system in a demanding environment with ample scope 
far advancement. 

ANALYST /PROGRAMMER 

£3700-£4500 

Applicants should have a minimum of one year's analysis experience and a sound 
programming background. 

PROGRAMMER 

£3500-£4300 

Applicants should have a minimum of two years' Cobol experience preferably on I CL 
1900 equipment. 

The Systems end Programming department are currently developing new systems 
end enhancing the On-line System. 

The equipment is en ICL 1902T 64K with EDS 60's. BOKCS 9 Track Tape decks 
using the G II Operating system which includes a communications system using ICL 
driver. 

Fringe benefits include a Toyota Car purchase scheme. Flexible working 
Hours [for the programming appointments). 

Write or telephone for application form to. — 




0. H. King (Date Centre Manager) 
Toyota (OB) Ltd. 

Fleming Way 

Crawley. Sussex 

Tel: Crawley 33BBB or 33BSB 


QUEEN MARY COLLIDE 
UnivenJiy of London 

COMPUTER CENTRE USER DOCUMENTATION 


Application* aie invited liom QiaduaMt 
Wlh compute, eipenerce and ih«. 
ability to write clearly and cvncuity 
Till (uccmiIuI candidate will bo 
rwpjwW* lot writing ui*r doeumen- 
B'ion describing both ihe Mnnce> 
■valabie to computer* ineraantl howie 
■IMItiom Til!) Centra Cui Willy provide* 
■ larna miilli eccen lervico on twin ICL 
1904SV lor both roieirch and 
Bathing ihroughoul Hi* UnlverHiy of 
London An ICL 2980 4 ••peered to b* 


tnturied and a maior pan ol iht 
tkxumaniiilon produced will b« lor iha 
niviCM developed on thii n*w 
computer 

Sdary m mug C2904 £4B11 per 
■mum. plu* E4b0 London Allowance 
Applicant* should writs giving lull 
dticHi (indudug iha ninta* and 
oddffme* of two referees) io The 
Registrar ICW). Queen Maiy CcUge. 
Mile End Rond. London E I 4NS 


Datasolve 

7/////J 


Freelance 

Experienced 

PLAN 

Programmer 
Romford, Essex 

£165 per week 

Muil h*v» aipertence ol George 3 
operating iysrem* and PLAN pro- 
gramming Required immediately lor 3 
month*' conlract with ponible option 
monthly renewal 


Apply In firat Irtnance ta M Degllih 
Amtin Knight Ud . 20 Soho Square. 
London WlA IDS 


SOFTWARE 

DEVELOPMENT 

SDI is expanding its software development capability and new employment opportuni 
ties are consequently available. It is the leading supplier of packaged Systems Software 
being responsible for such packages as GRASP. GRASPVS. LPAT and FLEET, and 
operates in many countries having more than 200 nniplnytms. 

You will be located initially in London and nf lor successful completion of a three month 
probation period will bo transferred to SDfS Research and Development centre in 
Hamilton, Bermuda. Bermudian applicants are especially welcome 
SDI owns 8nd operates a large IBM 370/135 computer in Hamilton. There are VDUs 
and a TP link to the U.S.A. The entire computer installation is dedicated !o software 
development, so the facilities and tumround ore ul tin: very best. 

Vacancies exist within SDI for Senior Software Dnvelopois anti Soltwnre Developers 
This is an opportunity to participate in the development of Systems Software packages 
with the industry's leading specialist company in this held. 

The required qualifications are:- 

* First-rate assembly- language programming ability; 

# Familiarity with IBM DOS or DOS/VS internals; 

# Willingness to work hard; 

* For Software Developers, a minimum ol 2 years recent IBM DOS or DOS/VS 
experience; 

#■ For Senior Software Developers a minimum of 5 years recent IBM DOS or 
DOS/VS experience, and preferably experience of supervising others. 

Bermuda is a conservative British Colony in the mid -Atlantic, less than two hours from 
New York. It has a pleasant climate and stable government. Salaries are paid in US 
dollars and there is no income tax. SDI will assist in obtaining work permits for successful 
applicants (who must have a maximum of two dependent children) A relocation allow- 
ance will be paid. 

Applicants for these positions should submit an example (about 200-300 lines) of their 
IBM DOS (/VS) coding, together with a completed application form. 

An application form, or more information about SDI or about Burmutlu may be obtained 
by telephoning Marion Lustig at SDI London, |01) 731 4313. If you wish toapply for one 
of these positions you must do so in writing to: 

Personnel Manager, 

SDI, Reference B DA/S D, ^^1 ]| 

184 New Kings Road. London SW6 4NF. 



Appointment! 

OPPORTUNITIES IN CENTRAL LONDON 

Our client a leading company in (ha world ol finance is offering (he following challenging opportunities in data procossing 

SYSTEMS DESIGNER to £5400 PROGRAMMERS to £4300 OPERATORS to £3800 

The ideal applicant should have approximately 4 years' The applicants should have at least 1 year's experience of At least 12 months' oimrntintl nxn me,- i,i,.|.-* ptr, 

programming | experience. preferably IBM ASSEMBLER CICS and IBM ASSEMBLER. GRASP and CICS wiutld hu mi oiItlition.nl 

with some CICS experience. A knowledge of design would 
also be an advantage. 

These positions offer competitive salaries and the usual large company benefits, namely 4 weeks' holiday, b non-contributory pension jind moitg.i<jo fticilinos iiftu* 3 yo.iis 
IF _^ ()U .- AHE L00KIWQ FOR A DEMANDING YET REWARDINQ CAREER. RING JOHN F ARCHER (REVERSING CHARGES) ON 01-439 6299 


SHIFT SUPERVISE 

c C.4 500 p a 
IBM0SJ& 
London 


Phone 01-439 6 W 
(24 hour*) 
EFFCCTIA 0RAU5 
Personnel Coniulnru 


Computer Appointments Register 

Regent House.54-62 Regent Street, London W1A4YJ.Teh01 439 6299 a member of The Kxfcratkmd Personnel Services 


Who is? 

What machine? 
Developments? 
Shift work? 

What experience? 

Any prospects? 
Where is it? 
Salary? 


Fringe benefits? 
Where to write? 


We are looking for 

OPERATORS AND 
SENIOR OPERATORS 

(Mate or Female) 

Up to £4020 p.a. 

Leicester Building Society - one of the big ones. 

Burroughs twin B3700, 700 megabytes of disc, 6 tape drives. 2 printers and 
data communications. ' 

Expansion of data communications to all branch offices over the next few 
years. 

Two shifte, sometimes three, Monday to Friday, and Saturday overtime. 

At least two years, preferably on a Burroughs machine, in a 
multiprogramming environment. *,-* 

Early promotion for the right abilities. 

Modern offices, in pleasant surroundings, on the edge of Leicester. 

Dependent on experience, within the ranges; 

Senior Operator £3 100 to £4020 

Operator £2800 to £3500 

including shift allowance; overtime pays more 

' Pro ° r ? S8ive °^" isa,i ^ P'- fusing finance 

The Staff Manager ./■ • T; ' 1 ; 

Leicester Building Society - ‘ 

Opdby, LEICESTER, LE2 4PF . / ... V,;' 

. ■<■■ .* '•!■ i'.-J ; \-iii ;'-T 'L, 


SENIOR OP 

c C3B0°P>- 

HoiieywdlOS^O 1 

CilY 


Phono 01439(1 
(24 liou'i) 
effECTIAdflAV 
Porsonnol Coim’ 11 


Surrey 


Senior Systems 
Programmer ' 


C. £5,500 


The UK Group of a major intornntional company having a 370/J 
and 1 55 configuration, is expnnding its DP Commitment ana 
SENIOR SYSTEMS PROGRAMMER to tako responsibly 
generation, maintenance and support of existing and new.wi 
tuning operating systems, bench marking, g aiding 5pp 
personnel, advising managomont and liaising with Hardwaf®. 

Future Company plans include the use of VM/370 duripQ J 
MVS in production by the end of 1 97B. The successful 
have a large part to play in both the planning and implarnenwv^ 
these objectives . , -/v : A 

Applicants should be self-motivating, able to communicatj 
and flexible in their approach to the post. Minimum quBii.'J^ r 
A levels with experience of systems and operations, supjwk 
sound knowledge of JCL. BAL end a high level language-: i ^ 
The company provides excellent benefits including 
removal expenses where necessary. 

Please telephone CROYDON office to discuss with our.cw, 
quoting ref: CW63-7B. : • 


. v • . ' ’. 

?q .^PURANSAPftONfil 1 061 1236 2419 FAULKNER MHOUgfr^j 

. >9- F^RK STREET. CfpyDQM.CRQ 1TN IfAULKMrn STREET. 
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TEST HERTFORDSHIRE 

PROGRAMMERS SALARY C. £5,000 

Experienced ptogiemmers are required to work in the Product Ten 
department of our Clionfs Software Development Headquarters. 
Mein responsibilities will include developing tests and conducting 
trials ol newly developed eoftwere prior td general release The 
ability to write comprehensive reports and negotiate test objectives 
Is essential. 

Candidates ahould possess fl practical approach to problem solving 
and en appreciation of the eventual users requirements which 
should reflect in the completed product. Repid career advancement 
Is envisaged lor those with relevant experience wishing to capitalise 
on their present expertise. For lurther details please quote CW1 48. 




DEVELOPMENT 

PROGRAMMERS 


HERTFORDSHIRE 
SALARY UP TO £6,000 


One of the world's leading computer equipment manufacturers is currently recruiting experienced 
programmers to work on the development of new products within their European Software 
Development Group. Candidates' experience should stem from a computer manufacturing 
background with a strong bias towards assembly level programming. A working knowledge of Disc 
based systems plus some communications experience would be a decided advantage. 

This is a unique opportunity to join a rapidly expanding department where you can develop your 
talents to the limit. Career prospects are excellent within the department. For further details please 
quote CW149. 
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SOFTWARE CONSULTANTS 


m 


(1 903 going to 2960) 


ESSEX'^W' 

t.n:.: v i Tl 


C. £6,000 


■ - • 

TECHNICAL HERTFORDSHIRE 

WRITERS SALARY UP TO £5,500 




A leading manufacturer of precision engineering products is currently seeking a software specialist 
with at least five years' experience in systems programming. 

The person appointed will report to the C.S.M. and be responsible for software evaluation, software 
planning and maintenance and also the training of systems and programming staff in current software 
developments. 

The company has plans to develop extensive real-time systems for its commercial and manufacturing 
activities. An (CL 2960 will be installed in a new computer suite towards the end of 1 978 to support 
these developments and will utilise VME/B TPS -1 900 and DME. 

Current systems are based on an ICL 1 903A running under Gil + . 

This is an ideal opportunity for someone who wants direct involvement in the software activities 
associated with a large scale real-time system. 




OoMyoui font 11a wiihm th« pioducilon of uchnlcol * pacific niton* and aaliwira 
ms tun It) If to. at »v*n II you hova two ywra' toHd eupthonca In a tochnfcal 
iraa. our eTram would Ilka to meal you and peitup* off at you amorapiomhing 
carat! 

Fkslly. than ire one or two qualifying faciorl. Th* Oiganliallon concerned la a 
manufacturer of lnialll||ini larnunaH and compuiar pariphorat* who wrongly 
believe* that hi blggait auat it the amployao This healthy working 
environment enable! them topioducaona of thaflnoil producta around, which 
givei you a raia opportunity for canar pngpraitlqn wirh arcaptloml eacunty. 

Our dlanl aika lor people with the light pirtoniUty to tadila and eolva all 
manner of pioblema tat do** icaoctaiton with the eoftwaia dailgn and product 
teal team*, and with iha tnthuflam to maintain a hign standard ol 
documentation at every stage of ihelr development projacia. For funhar daialla 
plane quote CWI 61 
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Morganite Ceramic Fibres Limited... 


....market leader in the field of high temperature 
insulation and manufacturer of Triton Kaowool 
Ceramic Fibre is expanding its activities in the 
Wirral area. 

The company requires a:— 

SENIOR SYSTEMS ANALYST to 
control new computer hardware and systems 
shortly to be installed. 

Applicants of either sex should have 
experience of programming plus the design and 
implementation of on-line systems. It is unlikely 
that anyone under the age of 28 will have the 
required experience. 

A good salary will be paid for the right person, 
plus relocation expenses to this rural area close 
to Chester and the North Wales coast. 

Apply with C.V. to:- T HV .« J 

D.B.A COMPUTER SERVICES LTD., oSS: 
21. MORLEY ST. LONDON SE1. U"L J 

Telephone: 01-928 4582. ^Morgan 


data base analysts 


Littlewoods wish to appoint Analysts 
at all levels to assist In the design of 
information Data Bases to satisfy a 
wide range of system needs involving 
both on-line and hatch operations. 
Separate Data Bases are being drawn 
into a coherent entity through the 
construction of a Data Framework 
In order to provide an Integrated 
platform for futuro systems 
development. 

Centred around triple H 68/80 
processors the environment includes 
the uso of IDS and MDQ techniques 
as well as Transaction Driven 
systems. 

Applications are Invited from men 


and women age 21+ who preferably 
have some experience of IDS. IMS, 
IDMS etc. but consideration will also 
be given to other applicants with 
systems awareness who wish to 
develop their careers in this new 
field. 

Salaries and conditions of service are 
first class and generous removal 
expenses will be made available 
where appropriate. 

Please write with brief career details 
of education and career to. date to:— 
Alan Plcton , (Ref. 88 2B08CW), 
Appointments Manager, Littlewoods, 
JM Centre, Old Hall Street, 

Liverpool X L70 1AB. 


Littlewoods 


PROGRAMMERS AND TEAM LEADERS 

We hBvo a number of Arm requirements lor any'1 900 COBOL programme™ who will tje 
available during iha next-three months and who afe, or would like lo.be. based in .dr arbynd^ 
the Baaingstoke, Bournemouth or Southampton areas. . , ' -v 

The projects are exacting and challenging so we'll need top flight professionals and we^m 
prepared fo match necessary skills with the highest rewards., : ;» ; » \| • • ■ ' . ' vs' 

PROGRAMMERS IBM DOS/OS 

In addition to the abOve. we havb a levy remaining opportunities In London 4nif the last' 

Midlands for talented IBM programmers yyhtf would enjoy ah oportunlty pf expanding their 

skills into VSAM and IMS whllsl being paid top oomraol raw?. • 7 

Ring Roger Slpde o n 637 9698 during ihe day or leave brief dwells end a pall bsok numbbr. 

forusohWjfdlBboHcallpaDhlna: -'*• \ '■ 

p.S. We will be sway over the Bank Holiday but back bngi)l add eaRy piii T UeidaV the 30th. 


SOUTH WESTERN REGIONAL HEALTH AUTHORITY 

COMPUTER PROGRAMMERS- 
NETWORK COMPUTING 

Salary Scale Junior Programmer [Trainee) 

HIGHER CLERICAL OFFICER 
E2I81-E269I 

PROGRAMMER GENERAL 
ADMINISTRATIVE ASSISTANT 
£2691 -£3534 

INTERMEDIATE PROGRAMMER 

SENIOR ADMINISTRATIVE 

E3534-E4344 

Plus Phase I and II supplements 

We need Programmers preferably qualified with a good grasp ol 
programming techniques end fluent in COBOL. We use a Honeywell 
2050«vftich will be replaced with an ICL 2980 using VME/B In a 
network environment, with ICL 2003/7602 equipment. Work on first 
stages of Ihe network is starting now. Starling salary according to 
experience and quolificeilone. Application forms end job descri pliant 
from Reglonel Personnel Department. Establishment, Section. 2B Xing 
Square. Bristol BS2 8HY. Closing dels 8 September, 1977. 


CITY OF DERBY 


Computer Assistant - 

Grade, POi(3) £661 2-£6p97 ; : 

.. ; v |ncludlr|g,£520 salary supplements:' . ’. . . 

Tha .aucowafui .edndipfete will be requirnd :ta control ; add 
.develop the system* and programming function in respect of . 
,neW ^ and extstlpg ! applications from Identifying users, 
ra^ulremenw .to successful Implemantatraii end nialtjieVianca. i 
.The duties Include preparation of reports for maftSgerttgnt tedni : 
add will invbjya dapytising for the Com'putbP Mtii^aber-h) his ' 
Sbgenoai; ■' y‘‘ l : .vv i ’ .fj" ’I* 


■ffiS (^uhoilope'rtitese, 48K I.C.L. i 9 02S ihitallstiorj 1 ry fin in 9 
.extef^lve real time local <jnd remote. V Q;U (weed syffems.. ; i 

(jj^BFOus, m[et 0 ^heni expenses v^if' 6 e- gpidv inlA^rop/iSt^f 

(dhtltwi forms, ind further jjAiobtrilried 

: .«Rd Cifv7..Tfe*fur*r,. Coupoll Mdlrae, Ci&retM 
Street, Oefby.DEV 2 PE(b*rby31 1.1 1 foctli*. t 
Cloil^dsrteTrWpV; fi'trf S*pt*nber; : 

*L:r r -: 
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occ computer personnel limited 

LARGE 

REAL-TIME SYSTEMS 

to £7,000 

Our client is a leading UK based Software House with units based in LONDON and 
HOME COUNTIES. A choice of base will be offered to the successful candidates. 

A new unit has been set up to meet the requirement for 2900 customers in the 
systems and programming activities, running in 2 Operating Systems 
environments. VME/ B and VME/ K. for medium and large systems. 

Two specialist teams are to be founded, one in VME/B and the other in VME/K. 
’SENIOR ANALYSTS and PROGRAMMERS with large Real Time systems 
experience are required to staff these two units 

We are particularly interested in PROGRAMMERS with communication software 
experience (at least 3 years) and Team Leaders who have worked as Technical 
Managers. ANALYSTS should have bean involved in the design and 
implementation of large Real Time systems or commissioning of applications 
using communication networks, for end users. They will have worked on the 
practical aspects of a customer requirement and have a minimum of 4 years' 
experience. AIRLINE RESERVATION experience would be particularly relevant. 
Ref: 666/CW/RN. 

To apply for those positions, or for further 

Information, please telephone or write to MM MBM Cnmnuhnn 
Rente Nuta on 01-242 9356. If It would be CJ5B SaruKa 
mom convenient to telephone in the evening Of 1 El 
or at weekends, please telephone 01-874 Association 

6372. 


SOFIWARE SPECIALIST 
LONDON Chet 06,500 

Our Client is a leading British Systems House with subsidiary Companies in the 
major European countries. 

They are seeking an experienced IBM Systems Programmer to play a key role In the 
development and Implementation of a family of application software products. 

Essentially, you will possess: 

* 3 years' IBM Systems Software Programming 

* T/P experience 

* a demonstrable problem-solving ability 

* a firm intention to increase your technical skills 

The position will present a varied and challenging future on a wide range of 
systems software development and operation problems — with projects including 
T/P real-time and database. 



CONTACT: LONDON OFFICE on: 01-935 0071 


REF: 77/08/19 



Assistant 

Group 

Leader 

The Electricity Council is the central co-ordinating body 
for the electricity supply industry In England and Wales. 

THE JOB 

— -Design end implementation of computer systems. 

— Supervision of asmall programming team. 

— Liaison with Electricity Council and Area Board users. 

THE FACILITIES 

— Remote batch terminal to a large IBM mainframe. 

THE PERSON 

— Mature outlook. 

— Awareness of the proper role of EDP. 

— Able communicator. 

— I nnovati ve approach. 

— Appreciation of budgetary constraints. 

— Capablaof working with minimum supervision. 

THE REQUIREMENTS 

Technical education desirable. 

— Up-to-date with computing advances. 

— Experience of programming schedules estimating. 

— Knowledge of IBM 370 and COBOL preferred. 

— Additional computing languages, skills, experience, 
etc. an advantage. 

THE ENVIRONMENT 

-—Modern air-conditioned offices. 

— Subsidised canteen. 

— Sports and Social Club. 

THE SALARY 

- — Within a f a nge from E4,277 p.a. toC 6,577 p.a. inclusive 
of London Allowance and Supplementary Payments. 
— -Plusa further supplement. 

— Contributory Pension Scheme. 

TO APPLY 

Writs in confidence, giving age, career to date and 
present salary quoting CW/95 by 9th September to:— 

Duncan Roes, 

Recruitment & Development Of floor. 

The Electricity Council, . 

30 Millbank, London, SW1 P4RD. 


ELECTRiar/ COUNCIL 


LEICESTER POLYTECHNIC 


Application! are Invilad from luftabJy 

I Lrallfiad and eiparfancs paraonnal for 

ia following pm 


TWi pon mil provide the opportunity to 
vwrV on a wide range of application 
program! 

Salary. C2S29-C32S2 plus auppla- 
menu of bemoan £4&4-£AB2 p a 
Application forma and furrtiar dataili 
available from Slatting Officer. Loico- 
ator Polytechnic. PO Boa 143. 
Leinster LEI BBH. Tela L«ci 60181. 
Earn. 2301. 


SPECIALIST COMPUTER RECmjrn^ENT LTD. 

BIRMINGHAM 021-2363781 FREEPOST 

Freepost, Equity and Law House, 35-37 Great Charles Street Queensway, Birmingham B32BR 

043*833 0636 FREEPOST 

freepost, Com Exchange Buikiings, Corporation Street, Manchester M48BD 

LONDON 01-9350671 FREEPOST 6 

freepost 6, 102, Blandford Street, London WlE 1 JZ ^5jF ' \u Association 
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SERVICE 

ENGINEERS 

Phone far free 
|obs list . 

• All areas 
SALARIE8 TO 
£ 6,000 


% 
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DAYS ONLY 

NCR OP 

c £3000 p.a. 
City 


Phono 01 439 6481 
(24 hours) 

effectia Gravis 

Poreonnol Consultant* 


SALES TRIP BERMUDA! 
SALES EXECUTIVE £ 10,000 + car 


R 0 coon IsM ^ tana <5Mh8 fergeet/ntoet luccytful mlru computet manufeciurar* in 
ih6 ; wodd Eiianehrd usee baa a built on a reputation far lirsi-clate 
»ye(aiM/.gt^trwnt^.sOTpon. atoone management, anltghtaood marVanno and a 
W"* 11 "**? bMh •**•** » IOD«j».-Slw. in thi* ropuieljon - an»y high 


20 DXCCU&U6 (KINGSTON ) 01 546 9473 


Data Control 
Clerks 

c.£3,200 

Overseas Containers Limited operates services 
from the UK and European ports to Australia 
and the Far East and is currently implementing 
a massive investment programme into new 
tradB routes to South Africa, New Zealand and 
the Pacific Basin; upon completion, wa will 
have one of the world's largest container fleets. 
Because of this investment in the future, our 
computer installation Is being considerably 
expanded and over the next two years, our 
existing hardware will be doubled to two IBM 
370/158’s. This expansion has created new 
opportunities for young rrien and women 
wanting to further their careers in data control. . 
You will be working as part of a new shift team, 
covering all areas of data control. Aged over 19, 
i you must have at least one year's data control 
experience and a good working knowledge of 
JCL including job set up, preferably in an IBM 
installation. 

Apart from the genuine career prospects in an 
expanding environment, conditions at our City 
based installation are first-clBss. They include 
season ticket loans, pension arid life assure nee 
schemes and- a subsidised staff restaurant. For . 
further information and. an application form, 
contact Janet Spaltpn, Overseas Containers 
Limited, Beagle House, Braham Street, Londoh 
El 8EP. Tel: 01-4801313. ■ 



Computer 

Professionals 

SOUTH MIDLANDS 


A \vry successful mcdiiini-.\l;c cnpitnl giunh Muuuhuiuiing Compuuv nurt'ill turnover til 
million, operatinga .\7tlj !.\H under DOS/ VS with POWER f 1 Sun, I SNA DOW’tucconMm 
in expund their Computer Sendees Division mu! require tin- following key pcrynnn'1: 

SYSTEMS PROGR AMM ER to £5,300 

Respunsihlc in ihc General Manager Computer Services lor tin- evaluation and 
implementation nf new software (oguiliur wiili the mil ink-nance oftinil i-xfoling. CandwaW 
should haw n mininmni nf one year's DOS/ VS system |trci|>i a mining experience, preferably 
wiili n working knowledge of SHADOW 11. 


SYSTEMS ANALYSTS to £5,000 

Reporting to a Systems Project Leader, each Systems Analyst will he responsible f°r 'T c ' m ^ ca 
development of new systems. Applicants should have a buck ground of 1*1./ 1 or COBOL 
programming and should idenlly huve had some jircvinus involvement in the design oi on-n 
systems. 


PL/l PROGRAMMERS to W 5 * 

Responsible to the Chief Programmer for the development of hutch systems. MinljnW™^ 6 
months PL/ 1 experience in h DOS environment is required though rc-iraining of COBUL 
applicoms may be considered. 


ASSEMBLER PROGRAMMERS to £4,25® 

Reporting lo ihe Chief Programmer and responsible for development of on-line facilili®-*ff* • *• 
SHADOW 11. Applicants should have a mi nimum or one year BAL experience. ■ • ■ 

The Company operates a Contributory Pension Scheme and generous re local Ion expend* ^-.y 
be paid where applicable. . 


RILEY CONFIDENTIAL REPLY SERVICE . ! v V >:/ 

Apply In strict confidence quoting Ref. No. 176$ details of career to date and. listing OTF- y 
companies to which you do not wish your application forwarded. 

WILLIAM NEWTON, Riley Management Selection (Services) Limited, 

Old Court House, Old Court Place, Kensington, London W84PD. 

A member of (he Rex Stewart Group .J 

LONDON BIRMINGHAM BRISTOL TOINBURGH GLASGOW /MKM 

^MANCHESIER-NEWCASHE NOTTINGHAM ' / 



Phono 01-139 64111 
(24 hour*-.) 
EFFECTIA GRAVIS 
Rofsonnol Consultants 


pi, ono 01-« 

(24 »«» U, ?L,|C 
EFFECTin<- n S 

p.irr.o»n o1 
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OTrq o^bIroeen 

computing 

Research 
2-M Fellow* in 
r^ fil Database 

^ Management 

AppbMaon* l-e .-ivied for iwo iBw.irh 
Movrth.p,. on. at e »*>w» £•>; . 
, nv e*i.flei.on oi mwMMmmd 
cqnwqueniial isdw-gn Oi CuDASVL 
npa daiabain *nd coniimcwn or 
high levol .nnileca *tih bu.U in 
mo nil',' »h» Computing Centre he* an 
e.nung rewKh pn>l«d on dBUbas. 
i«siiudur<rg and '5 ■ mBfnbflf o' I"® 

CODASVL DDLC The danbasa team at 
the Cenlie hit eo/mdorablo ..peri.nca 
r,l diiabau tod*aia d.-mlopmanl and 
ol Uatsbaw application* >» 

cutianlly prav.dad uung IDS/ll O" a 
Han.yvuall B8/80 computer 
AppiiHnn thou id ha*, a po« graduaia 
quilir.caiibn in Conrpuiar Seance or B 
good honour* dagm wth awr.ial 
.ear* latortnioppananca 
Iha [uo,ac1 r* lunded by lh. SRC 
.nit.aily roi ihiea yuan Saiwut *'« be 
on Iha ieiK) £3.333 £5.827 or 
. [ 5 4 23 £B 6BS *nh appiopnal. m.i.ol 


SALES EXECUTIVE 

YOU CAN EARN 

£15,000 p.a. 

(OR EVEN MORE) 

WITH MARCOL 



placement 

furthor paniculate from the Secialarv. 
Iha Univeriiiy. 4barda*n wth whom 
appi.tai.on* I J copiai) should ba lodged 
by IB S.Dtimbai 1 9? > 


Bnxtsr Dlugow Haallh Baud 
SYSTEMS DESIGNER 


lalin ScM: WH-UIU + £928 Hal 
iah auppla n>*nta 

Appiieaiioni are invited lor the above 
poet wflh.n the Board * Computer 
Application* Unit Candidaii* ihould 
hlU a good knowledge ol *»stam* 
dcpgn ami the abrliiy » *up*rvl» nail 
vrtyVing m FORTRAN / PLAN. 
ApnlKM'Qn lomn and tiuihar detail! 
: may be obu«t*d Ironr iha Personnel 
I Oflicei. Q fester Glaigow Hsahh Board. 
351 SaucWahall Siraat. Glasgow G2 
3HT. to whom completed lotmi should 
be teruinad by Wedngwlay.31 August 


If you believe that you can persuade us that you are good 
enough, and have: 

2 years' experience of selling consultancy and software 
services. 

A sound knowledge of the D.P. market place. 

An in-depth background in the Data-Processing industry. 

The ability to work under pressure. 

Then call us now. Phone Mike Doran on 01-402 9355, 
Marcol Computer Services, 60 Queens Gardens, London 
W2. 


Range of 


digitisers 


f .fij • 
J'i 1 


A RANGE of digitisers has been 
introduced by Calcomp. Called 
the 600 series It comprises six 
models with surface areas 
ranging from 11x11 Inches to 
60x44 Inches. 

A 600 Series unit can be used 
to digitise engineering draw- 
ings, maps, sketches and pho- 
tographs and conies with a 
touch button control panel that 
eables the operator to select 
any one of five operating 


An associate of The Norwich Union Group. 


NtllAVILM 
UNION „ 


Still trying hard la Data Efficiency of Hamel Hem pit and which 
has followed up Its work on behalf of the "Fairer Sax" by 


solving the mystaiy of the Black Hand Clang. 

Previously, DE's Datarlbbom have always had a pair of 


disposable gloves packed in each box. Despite this, fingers 
occasionally got blackened when changing ribbons. This 


worried the man at DE and they investigated It in depth. 

Now, at no extra coat to tha user, each box will also have e 
small towej Impregnated with a cleanser to remove the leal 
trace of those accidental smudges thus eliminating tha Black 


Systems Analyst 
Senior Programmer 

(Experienced in PL/1) 


£4,900 to £6,390 depending upon age, 
qualifications and experience 


To form pari of a project team working on a variety of batch 
and teleprocessing systems. Aoolicants must be aba to 
demonstrate several years' experience in the design and 
implementation of such systems. Ability to communicate 
effectively with users at all levels is essential. 


LOLA (London On-Line Load Authorities) provides computer 
facilities to a consortium for four London Boroughs. The 
Computer Centre Is situated in modem offices at Enfield and 
current equipment is a 2-megabyte 370/1 58. On-line 
updating facilities are supported in over 1 00 remote VDU's 
with programmes written in PL / 1 running under IMS/ VS 
by the end of the year. 


Full details and applications form returnable by 1 9th 
September) from: 


Mrs. B. Carrington, LOLA, Tower Point North, Sydney 
Road, Enfield, Middx. Tel. 01-368 681 1, axt. 276. 
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BELGIUM 


1 


SENIOR COMPUTER 
SYSTEMS DESIGNERS 


SALARY C £16,000 P.A. 


Fdlowing the successful completion of the design 
assessment phase of e packet switching network we now 
wish to appoint several Senior Designers with rteent 

Avnnriennr* U ■ .1 a ° * 1 k ■ * .1 


— -rr— «» vv»ui hi ynuivi UQoiyiiDta yviii i . ivvotii 

experience In real-time communications. Ideal applicants' 
will have packet switching experience but we welcome, 
applications from people with experience in a related Held 
(e g. distributed processing, HDLQ. eta.). . 


Initial task will be the production of the main sub-system 
speatications end maintaining the integrity of Interfaces 
during the design phase. - 


a . f . 

ruILii® 3 un * t j ua opportunity for the.oBfeer orientated io 
pevelop experience in this new end challenging field. . 


Applications in.the first instance to: : [ V • 

&"V»«VTiiL No, di-9B3 40B*< ifj.-: 


■ ’i ' e ^■ri Orgsniiitlbn iirf, , 

Bualneea Syct^oh 


Hand Gang. 
Data Effici 


SOMERSET 
G3 PROGRAMMER 


Data Efficiency Lid (CW), Maxted Road. Maylends Avenue. Hemel 
Hempstead. Herts. Tel: 0442 B7137. 


Line printers for 


Debenhams Limited wish to augment their 
Operating System Support Department in Taunton. 
Somerset. We are currently running two 128K 
1903T's under George 3 and require staff 
experienced in programming and/or operations. 
The Company is evaluating 2900 at present, 
and knowledge of VME/Ewould be an advantage. 
The G3 department is responsible for the 
maintenance of the operating system and the 
technical support of the Operations Department. 
Applicants should have a background of Plan or 
Cobol programming on a George 3. 

There are good working conditions, four weeks' 
holiday and discount on purchases in stores. A 
contributory pension scheme is in operation. 
Salaries in relation to experience. 


military jobs 


modes. These are point. Incre- 
ment, remote, -run and track. 
The last two can be at rates 
varying from ono to 100 
co-ordinate points per second. 

A special feature of the 600 
Series, according to Calcomp is 
an electronic servo loop and 
switching circuit which activa- 
tes a single one inch square 
-around the digitising pen or 
cursor.- This provides the 
digitiser with a captive origin 
which can not be lost If there is a 
break in the digitising process. 

The accuracy of 600 Series 
digitisers Is ±0.026 ems and the 
resolution is 100 llnes/em. For 
special applications these can 
be Improved to ±0.0127 and 400 
lines/cm. 

Calcomp Ltd, Cory House, 
The Ring, Bracknoll, Berkshire, 
RG12 lER.Tol. Bracknell (0344) 


Antistatic 


A FAMILY of line printers for 


military and government se- 
curity applications, the Tem- 
pest 2200 Series, has been 
introduced by Dataproducts. 

The three models, the 2237. 
2267 and 2207 run at 300. 600 
and 900 1pm. respectively. 
Prices range from $15,000 for 
the 2237 to $20,000 for the 22D7. 

One of the most important 
features of all three models is n 
radio frequency Interference, 
RFI, tight enclosure. This, 
according to Dataproducts, 
meets the requirements of the 
US government specifications 
concerned with the control of 
electromagnetic radiation — 
NACSEM 6100 and 
M1L.STD.481. 


Please write to: B. F. Cooper, Personnel 
Manager, Debenhams Limited, Bedford 
House, Park Street, Taunton, 
or telephone: David Jorgensen, G3 Program- 
mer, Taunton 87979, Ext. 68 


The Tempest printers Incor- 
porate the patented Datapro- 
ducts Mark IV hammer-actua- 
tor which has a single adjust- 
ment and a mean time to repair 
of 45 minutes. 

Other features Include a 
standard paper shelf for forms 


mat 


slacking and stntic ^eliminator 
to aid form handling In 
conditions or low humidity. 


Options include a 12-channol 
direct access vertical format 
unit. DAVFU, which eliminates 
paper tape for forms defini- 
tions. 

Dataproducts International, 
(CW), Sterling House, 31/39 
South Street, Reading, RG1 
4QT. Tel. Reading (0734) 
585723/0. 


Fiche 


Patching 


COMPUTER OPERATORS rettder 


A LOW cost Incremental plot- 
ter made in the US by Houston 
Instruments has been Intro- 
duced to Europe by Pragma. 
Called the DP-10, the unit plots 
un paper measuring 245 mm x 
358 mm at speeds of up to 300 
increments per second. 

The DP- 10 can use ball point 
or felt tip pens. The paper is 
held on a vacuum system, which 
allows the plotter to be used 
horizontally or vertically. The 
plotter is available for standard 
19-inch racks. 

The DP-10 is compatible with 
most standard plotter Inter- 
faces and can also be used with 
communications controllers. 
Including Houston Instru- 
ments’ own PTC-60, 

Pragma Ltd, Middlesex 
House, 29 High Street, Edg- 
ware. Middlesex. Tel, 01-952 


module 


Commencing Salary (including Shift Allowance) up 
to c£3.850 per annum. 

We are seeking additional staff with at least 18 
months' experience of George 3 and /or OS / VS 1 on 
configurations similar to our own. 

Our equipment Includes an 1CL 1904S run using 
George 3 and MbP, an ICL 1 904S run using George 
2 and Maximop, an IBM 370/145 run under 
OS/VS1 (to be replaced by a 370/148 by the end of 

the year) and 2 2903s. 


GREATER clarity and more 
positive tracking of Image are 
key features of-a new micro- 
fiche reader from Caps Micro- 


Valuable fringe benefits including FREE TRAVEL 
FACILITIES on London Transport services. 


mill. 

Called the Datamate 80, the 
reader has a new lens system 
which maintains constant focus 
and can be Interchanged with 
24, 42 or 48 times magnification 
systems. 

The Datamate also provides 
an 80% enlargement of micro- 


fiche generated by computer 
and has an optional dual 
' microfiche carriage. 

The non-glare screen meas- 
ures 230 x 290 mm. The unit 
measures 3B0 x 320 x 470 mm 
high and weighs 9.6 kg. The 
Datamate 80 costs £158, 


If you are interested and would like further 
information please telephone the Senior Operations 
Supervisor on 01-637 9144 or write to Staff 
Appointments and Development Officer (Ref. 
861 /C), London Transport, 65 Broadway, London 
SW1HQBD. ’ 


A LINE patching module which 
allows the user to cross palch 
two or four wire sets between 
variable frequency lines and 
modems by patching cords has 
been Introduced by the Bucks 
firm of Lion Systems Develop- 
ments. 

The 1850 module, which has a 
monitor position for diagno- 
stics, measures 102 by 207 by 
127 mm high, A rack mounted 
frame which can. take eight 
'modules for multiple cross 
patching Is available. 

Lion System Developments 
' (Getrards Cross) Ltd, Halifax 
Road, High Wycombe, HP12. 
3SE. Tel: High Wycombe 35028. 


Plotter 


FROM Marvillin is the Compu- 
mat anti-static mat that has an 
electrical resistance of between 
2 xlO ,M and 5 x 10' ohms at 30% 
relative humidity. 

For Installations which want 
a complete' dust-free environ- 
ment, the mat can be used In 
conjunction with MorvlUln's 
Fast-two anti-static emulsion. 
A free tplephone consultancy 
service Is also available. 

Marvillin Ltd (CW), Chan- 
.nela End, Colmworth, Bedford, 
MK4 2NS, Tel.. Colmworth (023 
082)291. 


Files 


Caps Microfilm Ltd (CW), T 
Westmorland Road, London 
NWB9RG.TS1. 01-2044111. 


•01 LONDON TRANSPORT 


Breadboard 


A SIGNIFICANT advance In 
‘ suspension filing Is .claimed by. 
the Bfonester Group with the 
introduction of dddittons to the. 


Binders 


A -BREADBOARD system de- 
signed tp.help both the profes- 


compahv'sFile-Away range, ; ' 
."The files are coded. for: easy. 



■ A PRINTOUT filing system 
. consisting of corrigatfed fibre- 
board shelves and. .plastic ■; 
hinders ■ has. been launched by 
Bankers Bo* as gn alternative.; { 
.' to expensive metal shelves and ’, 
blnderk. u . \ 

• Each, bidder ln.the : Data-PaK • ; 
. Wfteffl ■ can take 1 ^ 00 sheafs . 
and handle. pap6r|8lzes of 328;,- • 
368 of 389 mm by.278 mm t The : - 
v binders have self-erasing] lal 
-randcarrying handles. ’ ■■■■■.}.... .. 
, The shelves interlock, mAfcl- ; 
■'* ii)B the- user, tij: bujld up v ; 

stealifrarhesVwWchy 


atonal electronics engineer arid 
• the enthusiastic hobbyist make 
and tost drtults hfttf - been . 
Introduced by- : Continental - 
^Specialists. .. • v : t .r 
V, The QT- system comprises 
sockels and' bus. strips ■ which 
■ ckflbelocked together In any 
] pattern to, form breadboards of 
’ any size 


iw uicb are vuucu. iur, epay-- - 

identltidalldn In Tour colours- '• 


metal parts have been repla 


-■ Bron ester Group. Ltd, (CW), 
-Brones ter House, 81-80 Fortress 
Road/ London NWfl I AY. Tel 


' n 

and bus, strips 
Components, i 
Each ijjdcket I 
, rows bf five . con 


m 

Panic aimer 
















